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PREFACE 


Personnel  of  the  U.  S.  Army  Engineer  Waterways  Experiment  Station 
(WES)  conducted  the  study  reported  herein  from  April  to  November  1975. 
Vehicles  were  tested  at  Fort  Hood,  Texas,  for  the  Modem  Army  Selected 
Systems  Test  Evaluation  and  Review  (MASSTER)  in  support  of  MASSTER  Test 
Plan  No.  FM300  under  Intra-Army  Order  for  Reimbursable  Services  No.  156- 
75  dated  23  April  1975.  The  field  test  data  were  analyzed  for  the 
Systems  Division  of  the  Research,  Development,  and  Engineering  Direc- 
torate of  the  U.  S.  Army  Tank- Automotive  Command  (TACOl) , under  Intra- 
Army  Order  for  Reimbursable  Services  No.  75-12R  dated  13  May  1975. 

The  study  was  conducted  under  the  general  supervision  of 
Messrs.  W.  G.  Shockley,  Chief,  Mobility  and  Environmental  Systems  Labo- 
ratory; A.  A.  Rula,  Chief,  Mobility  Systems  Division  (MSD) ; E.  S.  Rush, 
Chief,  Mobility  Investigations  Brand  (MID);  and  C.  J.  Nuttall,  Jr., 
Chief,  Mobility  Research  and  Methodology  Branch  (MRMB) . Field  tests 
were  conducted  at  Fort  Hood,  Texas,  with  the  general  support  of  MASSTER 
under  the  general  supervision  of  COL  A.  S.  Hawkins,  Director  of  the 
Combat  Service  Support  and  Special  Programs  Directorate,  and 
LTC  T.  G.  Holloway,  Chief  of  the  Mobility  and  Maintenance  Division, 
MASSTER,  and  under  the  direct  support  supervision  of  .TC  L.  W.  Grimes, 
□lief.  Mobility  Test  Branch  (MTB)  and  C.  D.  Thompson,  Test  Officer,  MTB. 

Field  test  data  were  collected  by  Messrs.  D.  D.  Randolph,  MRMB; 

L.  B.  Naron,  Operations  Branch,  Instrumentation  Services  Division; 

L.  M.  Lewis,  MIB;  C.  R.  May,  MIB;  C.  D.  Currie,  MIB;  J.  N.  Peacock,  MIB; 
and  D.  E.  Strong,  MIB.  Vehicle  performance  was  predicted  using  the  Army 
Mobility  Model  (AMM)  by  Mr.  R.  P.  Smith,  Data  Handling  Branch,  MSD.  The 
report  was  prepared  by  Mr.  Randolph. 

COL  G.  H.  Hilt,  CE,  was  the  Director  of  WES  during  the  study  and 
preparation  of  the  report.  Mr.  F.  R.  Brown  was  Technical  Director, 
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CONVERSION  FACTOR,  U.  S.  CUSTOMARY  TO 
METRIC  (SI)  UNITS  OF  MEASUREMENT 


Units  of  measurement  used  in  this  report  can  be  converted  as  follows: 


Multiply 


inches 

feet 

miles  (U.  S.  statute) 
square  inches 
acres 

pounds  (force)) 

pounds  (fc’-ce)  per  square 
inch 

miles  per  houi* 
tons  (short) 
horsepower  par  ton 
degrees  (angle) 


0.0254 

0.3048 

1.609344 

6.4516x10' 

4046.856 

4.448222 

6.894757 


1.609344 

907.1847 

83.82 

0.01745329 


To  Obtain 
metres 
metres 
kilometres 
square  metres 
square  metres 
newtons 
kilopascals 


kilometres  per  hour 
kilograms 
watts/kilonewton 
radians 
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COMPARISON  OF  RIDE  AND  MOBILITY  CHARACTERISTICS  OF 
SELECTED  COMMERCIAL  l/4-  TO  3/4-TON  VEHICLES 
AND  THE  MILITARY  M151A2  UTILITY  TRUCK 


PART  I:  INTRODUCTION 

Background 

1.  The  rising  cost  of  consumer  goods  has  affected  every  element 
of  American  society,  including  the  military.  The  annual  military 
investment  in  personnel  and  specially  designed  military  equipment  is 
substantial.  Measures  have  been  required  to  ensure  that  the  task  of 
equipping  and  maintaining  a modern  Army  can  be  accomplished  with  a 
maximum  return  on  investment.  Use  of  commercially  designed  vehicles  to 
replace  or  support  certain  military  vehicle  types  was  identified  in  the 
1972  DA  WHEELS  Study ^ as  an  area  where  cost  may  be  reduced  without 
affecting  the  overall  Ai-my  posture. 

2.  In  response  to  the  WHEELS  Study  findings,  the  U.  S.  Army 
Materiel  Command  (AMC)  and  the  U.'  S.  Army  Tank- Automotive  Command 
(TACOM)  selected  a high-performance  vehicle  and  a standard  commercial 
vehicle  from  each  of  five  manufacturers  for  evaluation  to  assist  in 
identifying  a commercial  vehicle  configuration  as  a potential  replace- 
ment for  the  M151A2  utility  truck.  Common  features  of  the  high- 
performance  vehicle  group  were  liigh- horsepower  engines,  power  steering, 
power  brakes,  automatic  transmission,  and  four-wheel  drive.  The  standard 
group  was  characterised  by  lower  horsepi'jwer  and  four-wheel  drive  at  the 
driver's  option, 

5.  The  U.  S,  Army  lingineer  Waterways  Experiment  Station  (WES)  was 
asked  by  the  Modern  Army  Selected  Systems  Test  Evaluation  and  Review 
C'lASSTER)  to  support  its  test  program  No.  FM500  by  collecting  data  on 
the  mobility  and  ride  characteristics  of  the  M151A2  1/4-ton  utility 
truck  and  candidate  commercial  vehicles.  Ride,  shock,  and  traverse 
tests  were  to  be  conducted  at  Fort  Hood.  Texas,  during  May-June  1975 


7 


I' 
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f 

1 over  selected  dynaiiiics  test  courses,  rigid  obstacles,  and  a traverse 

I 

I test  course,  WES  was  asked  by  TACOM  to  analyze  the  measured  ride, 

I shock,  and  traverse  data  and  to  prepare  a report. 

I 

Purpose 

4.  The  purposes  of  this  study  were  to: 

a.  Obtain  experimental  ride,  shock,  and  speed  data  for  10 
commercial  1/4-  to  3/ t-ton  vehicles,  each  carrying  an 
800- lb  payload. 

Use  ^rimental  data  to  develop  the  appropriate  ride 
and  snock  relations  for  use  in  the  Army  Modiblity  Model 
(AMM) 

£.  Make  a limited  comparison  of  the  candidate  commercial 
vehicles  with  the  military  M151A2  utility  truck  on  the 
bases  of  ride,  shock,  and  traverse  performances. 

d.  Use  the  experimental  ride  and  shock  data  and  the  measured 
traverse  speed  data  to  validate  the  AMM  relations. 

Scope 

5.  Tests  were  conducted  with  the  10  commercial  vehicles  and  the 
M151A2  on  seven  ride  test  courses,  one  obstacle-impact  test  course,  and 
one  traverse  test  course.  Data  from  the  ride  end  obstacle- impact  tests 
were  used  to  characterize  the  vehicle's  vibration  and  shock  qualities 
for  input  to  the  (\MM.  Speed  was  predicted  for  the  traverse  course  with 
AMM  the  ANM  and  compared  with  the  measured  traverse  speed  for  each  of 
the  study  vehicles. 
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g.  High-performance  Blazer 


h.  High-performance  CJ5 


i.  High-performance  Scout 


Figure  1 (sheet  3 of  A) 
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Instrumentation  for  Measuring  Vehicle  Dynamic  Responses 


9.  The  instrumentation  for  measuring  vehicle  dynamic  responses  . 
consisted  of:  (a)  three  orthogonally  positioned  linear  accelerometers 

and  two  angular  accelerometers  mounted  near  the  geometric  center  of  the 
cargo  area  to  measure  the  bounce,  fore-to-aft,  side-to-side,  and  pitch- 
and-roll  accelerations  in  the  cargo  area;  (b)  three  orthogonally  posi- 
tioned linear  accelerometers  mounted  on  the  driver's  seat  and  connected 
to  a portable  ride  meter  to  measure  the  driver's  absorbed  power;*  (c) 
one  vertically  oriented  accelerometer  mounted  on  the  floor  beneath  the 
driver's  seat;  and  (d)  one  vertically  oriented  accelerometer  mounted  on 
the  front  axle.  All  signals  were  recorded  on  FM  magnetic  tape  by  a 14- 
channel  heavy-duty  recorder  and  its  associated  signal  processor  and  30- 
volt  battery  power  source,  which  were  also  mounted  on  the  vehicle  (Fig- 
ures 2-5).  The  ride  meter  converted  the  acceleration  signals  at  the 
driver's  seat  to  absorbed  power.  In  addition  to  being  recorded  on  tape, 
absorbed  power  was  displayed  continuously  on  a meter  for  visual  observa- 
tion of  the  responses  occurring  during  each  test.  The  elap.'^ed  time  and 
time-averaged  absorbed  power  were  obtained  from  a digital  meter  at  the 
end  of  each  test. 


Test  Courses 


Location 

10.  MASSTER  personnel  selected  the  general  test  area.  WES  per- 
sonnel selected  the  specific  dyn;unics  and  traverse  courses  in  areas 
where  obvious  GO  conditions  existed.  All  courses  were  in  the  same 
general  area  at  Fort  Hood,  northwest  of  the  Belton  Reservoir  along  Owl 
Creek  (Figure  6) . Geographic  coordinates  for  the  area  and  locations  of 
the  test  sites  are  given  in  Figure  7.  An  environmental  description  of 
Fort  Hood  is  given  in  Reference  5. 


* Aljsorbed  power  is  the  criterion  used  in  human  tolerance  to  vibration 
(see  paragraph  35). 


14 


Legend 

1 - Tape  recorder 

2 - 50- VO  It  power  source 

3 - Signal  controller 

4 - Ride  meter 

5 - Absorbed  jiower  di.sjila) 

0 - Voltmeter  w/avcraging  circuit 


Figure  5.  basic  instrumentation  ricording  cu'nponeiits 


I-cgond \ 

I 1 - Linear  accelerometers  ^ 

2 - Rotational  (angular)  accelerometers  !j 

i 1 

' ( 
t l-'igiire  i>.  Accelerometer  mount  for  cargo  area  i< 
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est  areas 


Description 

11.  Ride  test  courses.  Previous  tests^’^  at  Fort  Hood  have  shown 
a distinct  difference  in  vehicle  ride  over  cross-country  terrain  and 
over  roads  and  trails.  The  repetitive  traffic  over  trails  tends  to 
smooth  out  the  natural  high-frequency  components  in  the  terrain  surface. 
Therefore,  to  provide  a represcs'lative  group  of  surface  conditions, 
three  cross-country  courses,  three  trails,  and  a secondary  road  (grav- 
eled surface)  were  used  to  characterize  vehicle  ride.  The  cross-country 
test  courses  were  designated  as  CCIA,  CC2A,  and  CC3A;  the  trails,  as  Tl, 
T3,  and  T4;  and  the  single  secondary  road,  as  SRI  (Figure  7 for  loca- 
tions, and  Figure  8 for  photos  of  the  courses) . 

12.  Trail  courses  Tl,  T3,  and  T4  and  secondary  road  course  SRI 
were  the  same  as  established  for  previous  test  programs. CCIA,  CC2A, 
and  CC3A  v'ere  in  the  same  area,  but  with  different  paths,  to  ensure  that 
the  high-frequency  components  of  the  terrain  surface  were  present. 

13.  The  three  cross-country  courses,  course  T3,  and  course  SRI 
were  each  400  ft  long;  Tl  was  800  ft  long;  and  T4  was  300  ft  long.  A 
profile  of  each  course  was  measured  with  rod  and  level  at  1-ft  intervals, 
and  surface  roughness  (rms  elevafion)  was  determined  from  these  profiles 
using  current  procedures  which  eliminate  frequency  components  having 
wave  lengths  greater  than  60  ft.  The  surface  roughness  (rms  elevation) 
for  each  ride  test  course  was  as  follows: 

Test  Course  Surface  Roughness  (rms  elevation),  in. 


CCIA 

0.5 

CC2A 

1.4 

CC3A 

1.8 

n 

2.0 

I'.i 

0.8 

'14 

1.2 

SRI 

0.4 

14.  Obstacle- impact  test  course.  Rigid,  semicircular  obstacles  4, 
0,  and  S in.  high  were  positioned  in  a line  on  a level,  hard  surface. 

A perpendicular  approach  l.me  to  each  obstacle  was  used  to  permit  the 


ly 


Cross-Country  Test  Course  2A 


Cross-Country  Test  Course  lA 


d.  Secondary  Road  Test  Course  1 


Cross-Country  Test  Course  3A 


Figure  8,  Dynamics  test  courses  (sheet  1 of  2) 


g.  Trail  Test  Course  4 


h.  8-ln.  Obstacle  on  Test  Course 


Figure  8 (shee  2 of  2) 
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test  vehicles  to  achieve  the  desired  speeds.  Time  to  traverse  the  last 
100  ft  to  the  obstacle  (during  which  speed  was  fully  stabilized)  was 
used  to  compute  the  impact  speed.  Location  of  the  course  is  shown  in 

f. 

Figure  7;  a photograph  of  the  8-in.  obstacle,  in  Figure  8h;  and  a 
sketch  of  the  obstacle  course  layout,  in  Figure  9. 

15.  Traverse  course.  Tlie  traverse  course  was  the  same  as  the 
course  described  as  the  Primary  Test  Course  for  a previous  study,  but 
all  terrain  units  previou  ly  classed  as  cross-country  were  redefined  as 
trails  because  of  repetitive  traffic  over  the  course  since  the  previous 
study  (Figure  10).  The  course  was  7.07  miles  long  and  composed  of  con- 
tiguous secondary  road  and  trail  units.  The  14  secondary  road  units 
(units  1-11  and  41-43)  and  38  trail  units  (units  12-40  and  44-52)  com- 
prised 42  and  58  percent,  respectively,  .of  the  total  length. 

Test  Procedures 


Preparation  of  vehicles  for  testing 

lb.  iTio  test  vehicles  were  serviced  and  checked  before  each  test 
to  ensure  peak  mechanical  performance  during  tests.  When  major  mechan- 
ical problems  developed,  the  conunercial  vehicles  were  returned  to  local 
dealers  for  repair.  Minor  repairs  were  accomplished  in  the  field  by 
Army  mechanics. 

17.  Roll  bars  were  fitted  to  all  commercial  test  vehicles  to 
decrease  the  ^ lucos  of  serious  accidents  and  to  ensure  that  all 
vehicles  were  equipped  with  the  same  safety  devices  (some  of  the  candi- 
date coimnercial  vehicles  were  equipped  with  roll  bars  as  standard 
equipment) . 

IS.  Seat  belts  and  safety  helmets  were  also  used  during  testing 
of  all  vehicles  except  the  M151A2.  Drivers  of  the  M151A2  wore  safety 
helmets  but  felt  safer  withi>ut  the  seal  belts  since  the  vehicle  was  not 
equipped  with  a )o  ' bar.*  Ihrwever,  the  WiiS  driver  (whose  speeds  were 


* Limited  ex[)trience  with  military  drivers  has  indicared  that  presence 
ci  a roll  bar  incre.'.ses  operating  speeds  in  rough  terrain. 
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a.  PLAN  VIEW 
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Figure  9-  Layout  of  obstacle- impact  test  course 
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used  for  the  final  evaluation)  maintained  that  he  remained  in  contact 
with  the  seat  at  all  times  with  the  aid  of  the  steering  wheel. 

19.  Sand  bags  were  used  to  load  all  the  vehicles  except  the  CJ5  at 
rated  payload.  Lead  weights  were  required  in  addition  to  sand  bags  for 
this  vehicle  because  of  the  small  cargo  area.  Vehicles  were  weighed 
with  portable  scales  at  the  test  site. 

20.  Tire  pressures  were  checked  and  adjusted  as  necessary  before 
each  traverse  test  and  before  and  at  intervals  during  the  ride  and  shock 
tests.  Tire  pressures  used  during  testing  were  those  recommended  by 
TACOM  (Table  2) . 

Dynamics  tests 

21.  Ride  tests.  Several  tests  were  conducted  with  each  vehicle 
over  each  ride  test  course  at  selected  speeds  ranging  from  a low  of 
about  5 mph  to  the  maximum  safe  speed.  Speed  was  increased  from  test  to 
test,  usually  in  3-5  mph  increments,  until  the  ride  limit  or  the  maximum 
control  speed  due  to  steering  and  handling  problems  was  equaled  or 
slightly  exceeded. 

22.  Each  test  began  with  the  vehicle  positioned  a sufficient 
distance  from  the  beginning  of  the  test  course  to  enable  the  driver  to 
reach  the  desired  test  speed  before  entering  the  test  course.  This 
speed  was  then  maintained  at  a nominally  constant  level  (using  the 
vehicle's  speedometer)  throughout  the  length  of  the  course.  An  observer 
rode  in  the  vehicle  during  each  test  and  selected  the  test  speed, 
operated  the  ride  meter, -and  narrated  details  of  the  tests  on  the 
magnetic  tape. 

23.  During  these  tests,  data  were  also  taken  to  define  motions  in 
the  cargo  bed. 

24.  Obstacle-impact  tests.  Four  or  five  tests  were  conducted  with 
each  vehicle  over  each  obstacle  (4-,  fa-,  and  8- in.  heights)  at  relatively 
constant  speeds  from  5 rnph  to  the  maximum  safe  speed  to  characterize 

the  vehicle  shock  response. 

25.  Each  test  began  by  positioning  the  test  vehicle  a sufficient 
distance  from  the  100-ft  timing  stake  (Figure  9)  so  that  the  driver 
could  reach  the  desired  test  speed  before  reaching  the  stakes.  He  then 
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maintained  that  speed  (using  the  vehicle's  speedometer)  until  the  vehi- 
cle had  completely  crossed  the  obstacle.  (Obstacle-impact  speed  was 
computed  from  the  distance  and  elapsed  time  between  passage  of  the 
stakes  and  obstacle  contact.)  An  observer  rode  in  the  vehicle  during 
each  test,  selected  the  test  speed,  operated  the  ride  meter,  and  nar- 
rated the  pertinent  test  activities. 

Traverse  tests 

26.  Each  of  the  20  vehicle  configurations  was  run  over  the 
traverse  test  course  by  each  of  three  selected  military  drivers  and  one 
experienced  WES  driver  (80  test  runs).  Prior  to  traverse  testing,  all 
drivers  were  asked  to  fai.iiliarize  themselves  with  the  vehicles  they  were 
to  drive.  Each  military  driver  was  then  allowed  to  drive  one  pass  over 
the  traverse  test  course  at  a moderate  speed  accompanied  by  a WES 
observer,  who  pointed  out  dangerous  locations  and  also  determined  if  the 
driver  seemed  sufficiently  trained  for  testing.  The  test  drivers  and 
their  experiences  expressed  in  miles  driven  prior  to  this  test  program  i 


were ; 

Driver 

Rank 

M151A2 

Ccfflimercial  1/4-ton  Off-Road  Vehicle.s 

White 

E-4 

3,000 

1,000+ 

Sh  aw 

E-3 

8,000 

1,000+ 

Leigh 

E-4 

3,000 

1,000+ 

Nixe 

E-2 

0 

100 

Ellis 

E-4 

1,000 

0 

Ccimpbe  1 1 

H-3 

200 

1,000+ 

A 1 lison 

E-3 

9,000 

1,000+ 

Baker 

E-4 

15,000 

1,000+ 

Lewis 

Ci  V i li an 

3,000 

50,000+ 

27. 

Just  prior 

to  testing. 

each  driver  was  instructed  to  drive  the 

course  at  the  maximum  safe  speed,  considering  himself,  the  observer,  and 
the  cargo,  lie  w.is  told  that  the  WES  obsei-ver  was  in  command  of  the 
veliicle  at  all  times  but  would  make  no  decision  as  to  how  the  test 
course  should  be  driven,  except  to  tell  the  driver  to  slow  the  vehicle 
to  a contiollabie  speed  if  the  driver  began  to  lose  control.  In  the 


I 


42 


interest  of  safety,  the  driver  was  also  instructed  to  limit  his  speed  on 
the  secondary  road  to  40  mph.  The  driver  was  also  instructed  to  enter 
the  first  road  unit  at  40  mph  and  to  continue  along  the  traverse, 
adjusting  his  speed  as  necessary  to  obtain  a maximum  safe  speed  for  the 
traverse. 

28.  The  WES  observer  in  the  vehicle  during  traverse  testing  also 
operated  the  ride  meter  and  narrated  pertinent  occurrences.  Tlie  driver 
and  observer  commented  on  the  test  activities  at  the  end  of  each 
traverse  test. 


Test  Data  Collected 


Ride  tests 

29.  The  principal  data  for  the  ride  tests  were  the  vertical 
accelerations  at  the  driver's  seat.  Fore-to-aft  and  side-to-side 
accelerations  at  the  driver  and  cargo  areas  and  vehicle  speed  were  also 
measured.  The  acceleration  signals  on  the  driver's  seat  were  converted 
to  absorbed  power  by  the  portable  ride  meter. 

Obstacle- impact  tests 

30.  The  data  collected  for  the  obstacle-impact  tests  were  the  same 
as  those  measured  in  the  ride  tests,  but  only  the  peak  values  of 
vertical  accelerations  beneath  the  driver's  seat  were  considered  in  the 
analysis.  In  addition  to  the  dynamics  data,  the  elapsed  time  and  corre- 
sponding average  speeds  were  determined  for  each  test. 

Traverse  tests 

31.  In  addition  to  the  dynamic  response  data,  the  time  each  vehi- 
cle spent  in  each  terrain  unit  in  the  traverse  course  was  recorded. 

32.  Data  were  collected  to  characterize  the  traverse  test  course 
in  the  quantitative  terms  (Table  3)  required  by  the  AMM  for  predicting 
maximum  speed.  Procedures  for  collecting  terrain  data  for  vehicle  mo- 
bility tests  are  given  in  Reference  S.  To  achieve  maximum  prediction 
accuracy,  actual  recorded  values  for  terrain  rather  than  midpoint  class 
values  were  used  in  the  model  predictions  for  this  study;  however, 
terrain  factor  classes  were  used  to  establish  terrain  units  and  road 
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segments.  Soil  strength  was  measured  during  wet  periods  and  dry  periods 
to  establish  the  dry,  average,  and  wet  soil  conditions. 
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PART  III;  ANALYSIS  OF  FIELD  DATA 


Dynamics  Tests 


Ride  tests 

33.  The  basic  data  describing  the  ride  and  cargo  responses  from 
the  ride  tests  are  listed  in  Appendix  A (Table  Al)  for  each  vehicle 
configuration. 

34.  Ride  quality  is  presently  based  on  the  vertical  motions  at  the 
driver's  seat  and  is  used  as  a basis  for  assessing  the  speeds  at  which 

a driver  will  operate  the  vehicle.  Ride  quality  in  itself  does  not 
fully  represent  the  degree  of  accompanying  vehicle  abuse  or  vehicle 
tolerance  to  such  abuse.  Other  motions j such  as  fore-and-aft  and  side- 
to-side,  are  being  studied  in  other  research  programs  to  determine  their 
effects  on  driver  perceptions  of  ride  quality  and  his  corresponding 
driving  behavior.  All  three  motions  were  recorded  in  these  field  tests, 
but  ride  quality  values  for  the  present  study  were  developed  from 
vertical  motion  at  the  driver's  seat  only. 

35.  Absorbed  power,  which  4s  a measure  of  the  rate  at  which 
vibrational  energy  is  absorbed  by  a human,  is  a ride  comfort  criterion 
established  through  a laboratory  test  program  at  TACOM  several  years 

7 

ago.  Six  watts  was  established  as  the  human  tolerance  limit  when 
vibration  was  in  the  vertical  direction  only.  Results  of  field  tests 
indicate  that  the  6-watt  value  is  often  low  for  certain  short  traverse 
tests  and  that  a driver  is  often  willing  to  subject  himself  to  10-20 
watts  for  short  periods  of  time.  Field  tests  in  which  drivers  have 
subjected  themselves  to  more  than  b watts  for  several  hours  have  not 
been  conducted;  therefore,  the  6-watt  criterion  is  still  used  for 
describing  ride  comfort. 

36.  Cargo  area  responses  to  continuous  vibrations  are  described  in 
terms  of  the  composite  rms  acceleration.  Composite  rms  acceleration  is, 
in  essence,  a measure  of  the  effective  acceleration  intensity  resulting 
from  the  combined  vertical,  sidc-to-side,  and  fore-to-aft  motions, 
disregarding  the  direction  of  the  resultant  vector.  It  is  computed  by 
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the  equation 


Composite  rms  acceleration  = 


'f/ 


2 

X dt 


where 

T = the  total  time  over  which  the  accelerations  are  averaged. 

t = the  instantaneous  time. 

X = the  square  root  of  the  sum  of  the  squares  of  the  accelerations 
in  the  vertical,  side-to-side,  and  fore-to-aft  directions. 

This  particular  descriptor  was  used  because  it  was  felt  that  cargo 
damage  depends  more  on  the  overall  intensity  of  the  vibration  and  less 
on  the  direction  of  vibntion.  These  assumptions  have  not  been  vali- 
dated, and  further  study  is  required  to. relate  these  response  quantities 
to  cargo  damage  limits.  These  data  were  included  in  the  basic  data 
table  only  for  direct  comparison  of  study  vehicles.  The  angular 
accelerations  were  not  analyzed  because  their  effects  are  inherently 
reflected  in  the  three-dimensional  translational  acceleration  and  thus 
are  incorporated  in  the  composite  rms  accelerations. 

37.  In  addition  to  the  composite  rms  accelerations,  the  number  of 
occurrences  of  peak  values  of  the  composite  acceleration  falling  within 
six  preselected  levels  are  included  in  the  basic  data.  These  cargo  data 
are  included  mainly  as  supplemental  information  and  are  not  analyzed. 

They  provide  a means  of  examining  cargo  responses  and  determining  the 
distribution  of  peak  g levels  occurring  in  the  cargo  area  during  each 
test.  Ibis  information  could  be  used  for  estimates  of  the  probability 
of  exceeding  given  acceleration  levels  under  certain  specified  condi- 
tions . 

38.  The  assumptions  have  not  been  validated,  and  further  work  is 
required  before  tvpe  of  cargo,  packaging,  etc.,  can  be  related  to  kind 
.md  degree  of  damage  to  l)c  expected  when  cargo  is  subjected  to  vehicular 
vibrational  environments. 

39.  The  bases  of  the  ride  and  cargo  quantification  are  the  absorbed 
power  versus  speed  and  composite  rms  acceleration  versus  speed  relations, 
respectively,  shown  in  !'lates  1-20.  These  data  show  the  manner  in  which 
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the  ride  and  cargo  responses  change  as  a function  of  speed  for  each  test 
vehicle  configuration  on  each  cross-country  and  trail  course.  A dis- 
tinction was  made  between  the  cross-country  and  trail  courses,  and 
separate  curves  were  drawn  because  past  experiences  with  ride  tests  have 
revealed  that  trail  courses  generally  permit  higher  speeds  than  the 
cross-country  courses  for  corresponding  levels  of  absorbed  power  and 
surface  roughness.  Repetitive  vehicular  traffic  on  trails,  particularly 
that  of  heavy  track- laying  vehicles,  tends  to  smooth  out  the  high- 
frequency  components  in  the  terrain  surface,  which  constitute  a large 
portion  of  vibrational  energy  transmitted  to  the  vehicle's  main  frame. 

It  is  realized  that  a better  way  of  discriminating  the  frequency  content 
of  a profile  is  needed  because  some  cross-country  profiles  may  not  have 
high-frequency  components.  For  this  study,  however,  the  distinction 
between  roads  and  trails  was  made  in  the  absence  of  a better  method. 

40.  The  absorbed  power-speed  and  composite  acceleration-speed 
relations  were  delineated  by  faired  curves  through  the  data  points.  The 
lack  of  sufficient  data,  and  even  more  important,  the  lack  of  consistent 
curve  shape  preclude  the  use  of  conventional  curv'e- fitting  techniques. 
Therefore,  those  curves  were  drawn  on  the  basis  of  engineering  judgments 
and  patterns  developed  from  past  experience. 

41.  Ride  quality.  To  compare  the  ride  quality  of  test  vehicles, 
the  corresponding  speeds  at  three  levels  of  absorbed  power  (5,  6,  9 
watts)  were  obtained  from  the  absorbed  power-speed  relations  (tabulated 
values  arc  given  for  6-watt  level  in  Table  4)  and  plotted  as  a function 
of  the  corresponding  surface  roughness  (Figures  11-21).  However,  many 
of  the  vehicles  were  limited  by  the  maximum  speed  at  which  the  test 
vehicle  could  be  steered  through  the  test  course  (designated  the  maximum 
control  speed)  before  reaching  the  6-watt  level  of  absorbed  power.  In 
other  cases,  the  test  vehicle  reached  speeds  in  e.xccss  of  40  mph  (about 
40  mph  was  maximum  speed  on  CCIA  and  T3  due  to  different  surface  rough- 
ness conditions  in  the  approach  and  stopping  lanes)  without  reaching  a 
6-watt  level  of  absorbed  power;  therefore,  engineering  judgments  were 
required  to  complete  the  relations  over  the  entire  speed  range. 

42.  Since  most  of  the  test  vehicles  have  relatively  good 
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suspension  systems,  the  effect  of  steering  the  vehicles  on  the  ride 
dynamics  test  courses  under  the  control  of  the  driver  (maximum  control 
speed)  was  found  to  be  much  more  of  a problem  than  ride  quality  for 
these  extremely  light  vehicles.  That  is  to  say,  the  driver  was  more 
concerned  with  keeping  the  vehicle  under  control  than  with  the  punish- 
ment he  was  taking  in  the  driver's  seat.  The  maximum  control  speed- 
surface  roughness  relations  determined  for  each  study  vehicle  configura- 
tion are  shown  in  Figures  11-21  and  tabulated  values  are  shown  in  Table 
4.  In  most  cases,  these  rei.»tions  show  that  the  driver  will  take 
considerably  more  than  6 watts  of  absorbed  power  and  maintain  steering 
control  at  low  speeds  (10-15  mph)  over  high-surface  roughness  values 
(1.8-  to  2.5-in.  rms  elevation),  but  that  he  is  often  limited  by  steering 
control  before  readiing  6 watts  at  highfer  speeds  (30-40  mph)  over  low- 
surface  roughness  values  (0.5-  to  1.0-in.  rms  elevation). 

43.  To  provide  a concise,  but  approximate,*  means  of  ranking  the 
’'ehicles  on  the  basis  of  their  ride  characteristics,  the  speeds  at  which 
6 watts  of  absorbed  power  occurred  at  0.6-,  1.2-,  and  2-in.  rms  eleva- 
tion values  on  each  cross-country  and  trail  course  were  averaged  to 
obtain  a single  measure  of  the  overall  cross-country  and  overall  trail 
speeds  for  each  tost  vehicle.  The  vehicles  were  then  ranked  in  accord- 
ance with  their  average  speeds,  and  each  was  compared  in  terms  of  the 
percentage  of  its  speed  to  that  of  the  M151A2  with  800- lb  payload. 

Ihcse  rankings  are  given  in  Table  5.  On  this  basis,  the  standard  Scout 
with  its  rated  payload  of  1919  lb  ranked  first  in  ride  quality  on  the 
cross-country  ride  test  courses  with  a 10.9-percent  increase  in  speed 
over  the  M151A2.  The  standard  Scout  with  an  SOO-lb  payload  ranked  first 
in  ride  quality  with  a 39.b-percent  increase  in  speed  over  the  M151A2  on 
the  secondary  road  and  trail  test  courses, 

44.  Table  5 generally  shows  that  the  commercial  vehicles  ranked 


* This  assumes  an  equal  probability  of  encountering  each  rms  roughness 
and  equal  probability  of  cross-country  and  trail  operation.  Actual 
distributions  arc  highly  terrain  and  mission  dependent.  Accordingly, 
the  rankings  can  only  be  considered  approximations,  and  under  some 
circumstances  might  be  misleading. 
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equally  as  well,  better,  or  only  slightly  lower  with  their  rated  pay- 
loads  than  with  the  800- lb  payload. 

45.  Ranking  of  vehicles  in  this  manner  shows  an  overall  ride 
quality  superiority  of  vehicles  subjected  to  a wide  range  of  rms  eleva- 
tion values.  However,  the  ranking  may  not  apply  to  specific  vehicle 
missions  or  jobs  with  a lesser  range  in  rms  elevation. 

46.  Cargo  response.  Since  research  has  not  yet  established 
tolerance  levels  to  composite  acceleration  for  various  types  of  cargo  or 
even  established  composite  acceleration  to  be  the  best  measure  of  cargo 
response,  a comparison  was  made  only  for  an  arbitrarily  selected  0.4-g 
level . 

47.  'Hie  speeds  at  0.4  g's  were  obtained  directly  from  Plates  1 to 
20  for  each  study  vehicle  configuration  -and  ride  test  course.  These 
speeds  were  then  related  to  the  rms  elevation  for  the  test  courses  as 
shown  in  Table  6 and  7. 

48.  To  provide  a concise  means  of  ranking  the  study  vehicle 
configurations  with  regard  to  cargo  response,  the  speeds  at  0.4-g 
composite  acceleration  at  the  different  rms  elevations  were  averaged  to 
obtain  a representative  measure  of  cross-country  and  trail  speeds  for 
each  study  vehicle  configuration.*  The  study  vehicle  configurations 
were  also  ranked  according  to  their  average  speeds,  and  the  percentage 
of  their  speed  to  that  of  the  M151A2  with  an  800- lb  payload  was  com- 
puted."'* These  rankings  arc  listed  in  Tables  6 and  7. 

49.  The  standard  Scout  with  an  800- lb  payload  ranked  first  relative 
to  cargo  response  with  a 6.78-percent  increase  in  speed  over  the  M151A2 
on  the  cross-country  ride  test  courses.  The  M151A2  ranked  first  in 
cargo  response  on  the  trail  test  courses  with  an  0.8-percent  increase 

o\ er  the  standard  Scout  with  an  SOO-lb  payload,  which  ranked  second  on 
tt\e  secondary  road  and  t I'ai  1 test  courses. 


^ See  footnote  paragraph  45. 

**  This  ranking  is  strictly  appl 'cable  to  travel  over  trails  and 

secondary  roads  having  the  s;unc  relative  distributions  of  roughness, 
slope,  curvature,  etc.,  as  the  test  traverse.  More  reliable  rankings 
c.m  be  made  through  use  of  .A.^IM  only  in  terrain  and  scenario  conditions 
representative  ol'  projected  field  use. 
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Obstacle-impact  (shock)  tests 

50.  An  important  aspect  of  vehicle  ground  mobility  is  the  ability 
of  vehicles  to  negotiate  minor  abrupt  discrete  obstacles.  Logs,  boul- 
ders, rice  paddy  dikes,  etc.,  are  encountered  frequently  in  off-road 
travel  and  produce  speed-controlling  shock  loads  that  depend  on  the  size 
of  the  obstacle,  the  size  of  the  traction  element,  and  the  speed  at 
which  the  obstacle  is  impacted.  Results  of  past  studies  have  indicated 
that  obstacle  height  is  a simple,  straightforward,  suitable  descriptor 
for  characterizing  such  discrete  obstacles.  The  prime  response  crite- 
rion currently  used  for  limiting  vehicle  speed  is  that  level  at  which 
the  driver's  vertical  acceleration  reaches  2.5  g's  with  acceleration 
peak  duration  determined  by  a 30-Hz  filter.  However,  there  were  in- 
stances during  the  obstacle  tests  in  this  study  in  which  the  2.5-g  level 
was  not  obtained  because  a slightly  different  filler  in  the  field- 
measuring  device  indicated  that  this  peak  2.5-g  level  had  been  reached 
when  subsequent  close  analysis  of  the  tape-recorded  data  showed  that 
this  was  not  the  case.  Some  of  the  vehicles  were  not  tested  over  the  8- 
in.  obstacle  because  the  clearance  under  these  vehicles  would  definitely 
have  caused  the  vehicle  to  slow  ^o  less  than  2 mph,  and  even  then  the 
chance  of  severe  damage  from  hitting  the  unyielding  steel  obstacle  was 
high.  For  the  vehicles  not  tested  over  the  8-in.  obstacles,  a speed  of 
2 mph  was  assigned  since  it  was  felt  that  the  vehicle  could  cross  many 
natural  obstacles  of  similar  height  at  this  low  speed  without  damage. 

51.  The  basic  data  for  peak  accelerations  while  the  vehicles  were 
crossing  obstacles  are  given  in  Appendix  A (Table  A2) . The  relations  of 
obstacle  height  versus  impact  speed  for  2.5-g  vertical  acceleration  for 
each  vehicle  configuration  are  given  in  Figures  22-23  and  tabulated 
values  are  given  in  Table  8.  Data  were  collected  over  only  4-,  6-,  and 
8-in.  ob.stacles.  Previous  testing^  has  shown  that  many  vehicles  will 
never  reach  a 2.5-g  level  of  vertical  acceleration  while  crossing  a 
4-in.  obstacle;  therefore,  all  test  vehicle  configurations  which  had  not 
reached  a peak  acceleration  of  2.5-g's  on  the  4-in.  obstacles 
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Figure  ^2.  Obstacle  height-speed  relations  for  standard  vehicles  and  M151A2 


ce 


were  assumed  to  be  able  to  negotiate  2-in,  obstacle  heights*  at  60  raph 
without  reaching  a 2.5-g  level  of  acceleration. 

52.  To  obtain  a better  idea  of  the  relative  effect  of  shock  on 
obstacle-crossing  ability,  the  vehicles  were  ranked  in  accordance  with 
their  average  obstacle-crossing  speed  over  4-,  6-,  and  8-in.  obstacle 
heights**  and  also  in  terms  of  the  percentage  of  their  speed  to  that  of 
the  M151A2  with  an  800- lb  payload.  These  rankings  are  presented  in 
Table  9. 

53.  The  high-performance  Ramcharger  with  an  1885- lb  payload 
ranked  first  in  shock  performance  with  a 13.8-percent  increase  in  speed 
over  the  M151A2  over  the  obstacle  test  courses. 

Traverse  Tests 

54.  liighty  traverse  tests  were  conducted  with  the  20  vehicle 
configurations.  Traverse  speed  (Table  10)  and  secondary  road  or  trail 
unit  speed  (Appendix  B,  Tables  B1  to  Bib)  were  measured  for  each  con- 
figuration using  three  military  drivers  and  one  WES  experienced  driver 
as  the  basic  control.  The  speed  data  collected  during  the  test  with  the 
WES  control  driver  were  used  to  compare  the  speed  performances  of  the 
configurations.  The  speed  data  collected  during  the  test  with  the 
military  drivers  were  used  to  compare  the  performances  of  the  military 
drivers  with  that  of  the  WES  driver. 

55.  All  traverse  tests  with  the  WES  driver  were  instrumented  to 
obtain  some  dynamics  data  in  addition  to  the  speed  data.  A detailed 
listing  of  the  data  obtained  for  each  vehicle  configuration  during  the 
instinmented  tests  is  presented  in  Appendix  B (Tables  B17  to  B36) . 


* Seldom  are  obstacles  with  a 2-in.  height  described  as  discrete 
obstacles.  In  any  event,  they  would  be  included  ns  a part  of  the 
surface  roughness  profile.  Included  as  part  of  the  surface  roughness 
profile,  they  could  lu'csent  either  a ride-limiting  speed  or  a control 
prviblem  due  to  steering  and  handling  before  a 60-mph  speed  was 
reached. 

*’  Same  basic  caution  as  noted  in  footnote,  paragraph  45. 
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Included  in  these  data  are  the  secondary  road  or  trail  unit  distance, 
speed,  surface  roughness  (rms  elevation) , absorbed  power,  cargo  com- 
posite acceleration,  and  peak  acceleration  measurements. 

Speed  performance 

56.  Terrain  unit  speeds  are  summarized  by  the  bar  graph  for  each 
vehicle  configuration  in  Figure  24.  These  bar  graphs  show  the  rela- 
tively high  speeds  that  all  the  vehicles  were  able  to  maintain  over  the 
secondary  road  units  and  the  lower  speeds  over  the  trail  units.  For  a 
simpler  comparison,  the  average  speeds  for  all  secondary  road  units,  all 
trail  units,  and  the  complete  traverse  are  given  in  Table  11. 

57.  Table  11  shows  that  all  the  vehicle  configurations  were  able 
to  average  speeds  greater  than  39.5  mph  for  all  the  secondary  road 
units.  Variations  in  vehicle  speed  for  these  units  were  largely  a 
result  of  vehicle  speedometer  error  and  the  driver  sometimes  exceeding 
the  40-mph  speed  limit  imposed  to  reduce  the  chances  of  a serious 
accident  on  the  secondary  road.  Since  these  differences  in  speed  on  the 
secondary  road  do  not  really  Indicate  differences  in  vehicle  performance 
and  are  reflected  in  the  traverse  speeds,  the  average  speed  for  all 
trail  units  was  selected  for  comparing  the  vehicle  configurations  over 
the  traverse. 

58. . To  get  a better  idea  of  the  relative  speed  performance  of  the 
vehicle  configurations  over  the  trail  units,  the  vehicles  were  ranked 
according  to  speed  and  the  percentage  of  the  speed  of  each  configuration 
to  tliat  of  the  M151A2  with  an  800- lb  payload.  The  rankings  and  speed 
comparisons  are  given  in  Table  12. 

59.  !he  high-performance  Bronco  with  an  800- lb  payload  ranked 
first  with  a 6. 3-percent  increase  in  speed  over  the  M151A2.  Table  12 
also  shows  that  the  traverse  speed  of  most  of  the  high-performance 
vehicles  with  a rated  payload  was  equal  to  or  better  than  with  an  800- lb 
payload.  Most  of  the  standard  vehicles  traverse  speeds  were  better 
with  an  800 -lb  p.ayload. 

Ride  quality 

60.  As  experienced  in  previous  test  program,  at  Fort  Hood^’^  in 
whii.h  vehicles  were  tested  over  all  or  part  of  the  traverse  used  in  this 
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study,  the  test  driveis  were  often  willing  to  tolerate  15-20  watts  of 
absorbed  power  for  many  of  the  units  (Appendix  B,  Tables  B17  to  B56) . 

The  tests  in  this  study  have  confirmed  that  the  6-watt  ride  criterion  is 
not  valid  for  short  traverses. 

61.  To  get  some  idea  of  the  difference  in  ride  quality  of  the 
vehicle  configurations  over  the  traverse,  the  measured  absorbed  power 
and  speed  data  for  each  terrain  unit  (.Appendix  D,  Tables  D17  to  D56) 
were  used  to  compute  the  absorbed  energy  per  mile  for  the  traverse  (.E^) , 
which  is  considered  to  be  an  index  of  relative  driver  fatigue  associated 
with  the  measured  traverse  performance.  F.^  is  given  by  the  following 
equation: 


where: 

= average  absorbed  power  for  terrain  unit,  watts 

= average  speed  for  terrain  unit,  mph 

L)  = terrain  unit  distance,  miles 
tu  Y 

n = traverse  distance,  miles  { = ^ ) 

t ^ ]-n  tu-^ 

n = number  of  terrain  unit 


o2.  The  computation  involves  determination  of  the  absorbed  energy 
per  mile  for  each  terrain  unit  and  weighted  by  distance  to  obtain  an 
average  value  for  the  complete  traverse.  Absorbed  energy  per  mile  of 

g 

traverse  was  first  expressed  in  the  HIMO  Study  in  which  the  absorbed 
power  per  mile  for  each  terrain  unit  (P^  /V  ) was  estimated  from  the 
>\MiT  speed  prediction  for  the  terrain  unit  and  the  6-watt  ride 

speed  for  the  unit  (V^.)  by  means  of  the  following  equation: 


6.i.  Traverse  rule  performances  of  the  vehicle  configurations  were 
then  ranked  accordine  to  the  lowest  value  of  absorbed  energy  per  mile 
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for  the  traverse-  and  the  percentage  of  the  absorbed  energy  of  each  test 
vehicle  configuration  to  that  for  the  M15IA2  v;ith  an  SOO-lb  payload. 
These  rankings  are  given  in  Table  15. 

64.  fne  standard  Scout  with  a 19 19- lb  payload  ranked  first  with  an 
absorbed  energy  per  mile  of  traverse  about  one-half  that  of  the  M151A2. 
Cargo  response 

65.  Composite  acceleration  and  peak  acceleration  values  are 
presented  in  Appendix  B (Tables  B17  to  B.36) . These  data  were  not 
analysed  in  this  study. 

^ river  comparison 

66.  Examination  of  the  traverse  speed  data  (Table  10)  shows  a 3- 
to  n-'percent  difference  in  the  speed  performance  between  the  military 
driver  with  the  lowest  speed  and  the  military  driver  with  the  highest 
speed.  Both  the  traverse  speed  data  and  the  detailed  secondary  road  and 
trail  unit  data  (Appendix  B,  Tables  Bi  to  B16)  show  that  in  all  cases 
the  WHS  driver's  speed  e.x,ceeded  the  speed  of  any  of  the  three  military 
drivers , 

67.  Table  14  gives  the  average  traverse  speeds  of  the  three  mili- 
tary drivers,  the  average  traverse  speed  of  the  WES  driver,  and  the 
percent-speed  difference  between  the  military  drivers  and  the  WES 
driver.  'Fhe  average  speed  of  the  military  drivers  ranged  from  10  to  52 
percent  lower  than  that  of  the  WES  driver  for  Jif:*^erent  vehicle  config- 
urations. The  average  military  driver's  speed  was  19  percent  lower  than 
that  of  the  '-VES  driver  when  all  configuration  were  considered. 

68.  It  should  be  noted  that  the  military  drivers  did  not  have 
complete  control  over  their  vehicles  during  traverse  testing  and  would 
not  have  been  able  to  safely  maintain  the  speeds  tiiey  did  without 

the  aid  of  the  observer.  Considerably  more  training  of  the  military 
drivers  than  was  possible  in  this  study  would  be  required  before  they 
could  attain  high-traverse  speeds  safely  without  the  aid  of  an  expe- 
rienced observer. 
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AMM  Predictions 


69.  The  primary  purpose  for  conducting  the  traverse  tests  was  to 
check  the  ability  of  the  ANiM  to  predict  speed  over  the  traverse  test 
course.  The  traverse  test  course  represents  just  one  example  of  a 
mission  that  might  be  expected  of  the  study  vehicles;  if  the  AI'IM  can  be 
demonstrated  to  reflect  good  performance  predictions  on  the  traverse, 
the  model  can  be  used  with  more  confidence  to  evaluate  the  study  vehicles 
over  the  wide  range  of  terrain,  road,  and  trail  conditions  that  must  be 
examined  before  final  decisions  are  made. 

g 

70.  The  .^lC-74/x*  version  of  the  AMM  was  used  to  determine 

terrain  unit  speeds  for  the  traverse.  Because  some  of  the  terrain  units 
in  the  traverse  occupied  short  distances,  acceleration  and  deceleration 
effects  (AC/DC)  on  speed  when  a vehicle  was  entering  and  exiting  a 
terrain  unit  were  also  accounted  for.  Road  and  trail  unit  descriptions 
used  in  the  predictions  are  given  in  Table  3.  Vehicle  characteristics 
used  in  the  model  for  predicting  speed  are  shown  in  Table  15.  The  item 
numbers  in  Table  15  are  Keyed  to  the  vehicle  characteristics  numbers  in 
Table  16.  ^ aitional  items  in  Table  i6  (38-41)  identify  the  relations 

used  in  /VvlC-74/x  and  are  given  in  Tables  4,  8,  and  17. 

71.  The  predicted  and  measured  speed  for  each  of  the  study  vehi- 
cles with  an  800- Jb  p.iyload,  using  the  standard  6- vatt  absorbed  power 
ride  criterion,  are  shown  in  Table  18.  'iTie  percentage  of  error  between 
the  predicted  and  measured  speeds  ranged  from  2.4  to  40.5  percent  for 
the  stud)’  vehicles  with  an  800- lb  payload.  The  large  error  in  the  pre- 
dicted speeds  was  felt  to  be  largely  due  to  the  fact  that  the  driver  did 
not  restrain  himself  to  6-watt  absorbed  power  (Appendix  B,  Tables  B17  to 
B56)  . h'ow  speed  predictions  were  made  with  the  AMC-74/x  substituting 
the  ir.-iximuni  control  speed-surface  roughness  relations  instead  of  the 
speed  at  6-wati  ibsorbcd  power-surface  roughness  relation  (Table  18) . 

The  percentage  of  error  between  the  predicted  and  measured  speeds  ranged 
froHi  5,2  to  17.6  percent. 


f\MC-74/x  denotes  the  current  state  of  .AMM.  This  version  is  considered 
to  contain  about  95  percent  of  the  refinements  to  the  AMC-74  version. 
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Miscellaneous  Data 


Effects  of  tire  pressure  on  absorbed  power 

72.  A limited  number  of  dynamics  tests  were  conducted  over  ride 
test  courses  CCIA,  CC2A,  and  T1  using  the  M151A2  with  800-lb  payload  at 
tire  pressures  of  15  and  30  psi  in  addition  to  those  conducted  at  20  psi 
(Table  2}  to  determine  the  influence  of  tire  pressure  on  absorbed 
power.  Test  results  showed  very  little  or  no  change  in  absorbed  power 
as  tire  pressure  was  changed  over  this  range  (Figure  25) . 

VCI^*  predictions 

75.  VCI^  predictions  were  made  with  the  Af>1M  for  each  vehicle  con- 
figuration and  arc  given  in  Table  20.  These  data  are  included  only  as 
supplemental  data. 


Summary  Discussion  of  Evaluat ions 

74.  The  vehicle  evaluations  in  this  study  were  all  primarily  with 
regard  to  ride  characteristics  and  should  not  be  interpreted  otherwise. 
The  vehicle  configurations  were  hot  tested  over  a wide  enough  range  of 
terrains  to  completely  evaluate  the  vehicles.  The  AMM  and  the  dynamic 
relations  developed  in  this  study  must  be  used  to  evaluate  the  study 
vehicles  over  widely  ranging  variations  in  terrains,  trails,  and  roads 
for  trail  decision  purposes. 

75.  The  study  vehicles  were  evaluated  and  ranked  in  terms  of  ride 
quality  and  cargo  response,  shock  on  impacting  obstacles,  and  traverse 
speed  and  absorbed  energy  I’er  mile  over  the  traverse  test  course.  A 
summary  of  these  rankings  is  given  in  Table  20. 

7t>.  Of  those  elements  examined  in  the  test  program,  traverse  speed 
is  considered  to  be  the  most  significant  ranking  because  it  integrates 
the  dynamic  effect  on  vehicles  due  to  surface  roughness  together  with 
some  .simple  effect.s  of  soil,  slope,  obstacles,  and  visibility,  but  the 


* Minimum  soil  strength  (cone  index)  required  for  one  pass  of  a vehicle. 
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evaluation  is  still  limited.* 

77.  Ride  quality  is  felt  to  be  the  ne.xt  order  of  significance 
since  surface  roughness  has  a continuous  effect  on  vehicle  performance, 
in  many  terrain  situations.  Shock  over  obstacles  is  considered  to  be  of 
next  significance. 

78.  The  significance  of  cargo  response  and  absorbed  energy  per 
mile  has  not  been  established  but  is  thought  to  be  less  than  the  other 
vehicle  rankings. 

79.  Based  primarily  on  traverse  speed  ranking  (Table  20),  which  is 
felt  to  reflect  the  tide  characteristics  and  obstacle  shock,  all  the 
high-performance  commercial  vehicles  with  their  rated  payloads  were  able 
to  exceed  the  performance  of  the  M151A2;  and  all  high-performance  com- 
mercial vehicles  except  the  CJ5  were  able  to  exceed  the  performance  of 
the  M151A2  with  an  800 -lb  payload.  The  standard  Scout  and  standard 
Blazer,  both  with  800- lb  payloads,  were  the  only  standard  commercial 
vehicles  whose  performance  exceeded  the  M151A2. 

80.  None  of  the  rankings  directly  reflect  the  abuse  to  the  vehi- 
cles involved  in  reaching  the  measured  performances.  The  ride  and  shock 
measurements  at  tiie  driver's  seat  as  well  as  control  speed  limits  are 
indicative  of  the  .speeds  at  which  the  vehicle  will  be  operated.  Rela- 
tions of  these  speeds  to  potential  vehicle  reliability  and  maintenance 
problems  were  not  the  subject  of  this  study. 


* C.O-NO  CO  capabilities  in  soft  soils,  for  example,  were  not  reflected 
in  any  of  the  tests. 
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PARI'  IV:  CONCLUSIONS  AND  RECON&iENDATIONS 


Conclusions 


81.  On  the  basis  of  this  study,  the  following  conclusions  have 
been  reached: 

a.  Candidate  evaluation  based  on  test  data 
(1)  From  the  special  dynamics  tests: 

(a)  The  standard  Scout  with  a 1919- lb  payload  has 
the  best  ride  quality  on  cross-country  ride  test 
courses.  It  shows  a 10.9-percent  increase  in 
speed  over  the  M151A2,  which  ranks  fourth  among 
the  20-vehicle  configurations. 

(b)  The  standard  Scout  with  an  800- lb  payload  has 
the  best  ride  quality  on  the  secondary  road  and 
trails  ride  test  courses  with  a 39.6-percent 
increase  in  speed  over  the  M151A2,  which  ranks 
last  among  the  20-vehicle  configurations. 

(c)  The  high-performance  Ramcharger  with  an  1885- lb 
payload  has  the  best  shock-sustaining 
characteristics  during  obstacle  crossing  with 

a 13.8-pcrcent  increase  over  the  M151A2,  which 
ranks  fourth  lunong  the  20  study  vehicle  config- 
urations. 

(,d)  Generally,  the  vehicles  with  the  better  ride 

characteristics  have  the  poorer  shock-sustaining 
characteristics  ciuring  obstacle  crossings. 

(,2)  From  the  traverse  tests; 

(a)  The  high-performance  Bronco  with  an  800- lb 
payload  has  the  aest  traverse  speed  with  a 
L, 3-percent  increase  over  the  M151A2,  which 
ranks  sixteenth  among  the  20-vehicle  config- 
11  rat  i ons , 

(b)  Most  of  the  high-performance  commercial  vehicles 
are  able  to  acheive  a higlier  traverse  speed  with 
both  the  rated  payload  and  an  800- lb  payload 
then  can  the  M1.51A2.  Only  the  standard  Scout 
and  the  standard  Blazer  with  an  800- lb  jiayload 
are  able  to  exceed  the  traverse  speed  of  the 
M151A2. 

A'^IM  validation.  VMM  can  be  used  to  obtain  good  traverse 
speed  predictions  for  the  study  vehicles,  provided  the 
maximum  control  speed-surface  roughness  relations  are 
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substituted  for  (or  used  in  conjunction  with)  the  speed 
at  6-watt  absorbed  power- surface  roughness  relations. 

c.  AMNl  data  support.  Speed  control  due  to  steering  and 
handling  is  identified  as  a new  factor.  First  analysis 
indicates  that  limiting  speed  for  a given  vehicle  is  a 
function  of  terrain  roughness  expressed  in  terms  of  rms 
elevation. 


Recommendations 

82.  It  is  recommended  that  the  AMM,  the  ride  and  shock  dynamics 
relations,  and  the  control  speed  limit  relations  developed  in  this  study 
be  used  to  evaluate  the  study  vehicles  over  widely  ranging  variations  jn 
terrains,  trails,  and  roads.  The  terrain  developed  for  the  HIMO  Study 
would  be  ideal  for  such  further  evaluations. 

83.  It  is  further  recommended  that  research  be  undertaken  to 
define  control  speed  limits  in  rough  terrain  more  closely  and  to  develop 
the  capability  to  predict  such  limits  analytically. 


/ i 


REFERENCES 


1.  Rula,  A.  A.,  Nuttall,  C.  J.,  Jr.,  and  Dugoff,  H.  J.,  "Vehicle  Mobil- 
ity Assessment  for  Project  WHEELS  Study  Group,"  Technical  Report 
M-73-1,  Apr  1973,  U.  S.  Army  Engineer  Waterways  Experiment  Station, 
CE,  Vicksburg,  Miss. 

2.  Jurkat,  M.  P.,  Nuttall,  C.  J.,  Jr.,  and  Haley,  P.,  "The  AMC-71 
Mobility  Model,"  Technical  Report  No.  11789  (LL  143),  Vols  I and  II, 
Jul  1973,  U.  S.  Army  Tank-Automotive  Command,  Warren,  Mich. 

3.  Nuttall,  C.  J.,  Jr.,  Rula,  A.  A.,  and  Dugoff,  H.  J.,  "Computer 
Model  for  Comprehcnisve  Evaluation  of  Cross-Country  Vehicle 
Mobility,"  Earthmoving  Industry  Conference,  Paper  No.  740426, 
presented  at  Society  of  Automotive  Engineers,  Apr  1974. 

4.  Jurkat,  M.  P.,  Nuttall,  C.  J.,  Jr.,  and  Haley,  P. , "AMC-74  Mobility 
Model,"  Technical  Report  No.  11921  (LL  149),  May  1975,  U.  S.  Army 
Tank- Automotive  Command,  Warren,  Mich. 

5.  Robinson,  J.  H. , Randolph,  D.  D.,  and  Murphy,  N.  R.,  Jr.,  "Compari- 
son of  the  Ride  Characteristics  of  Advanced  Concepts  Vehicle-Cargo 
(ACV-C)  and  Selected  Currently  Authorized  Vehicles,"  Nov  1974, 

U.  S.  Army  Engineers  Waterways  Experiment  Station,  CE,  Vicksburg, 
Miss . 

6.  Robinson,  J.  11.,  and  Rula,  A>  A.,  "Heavy  Equipment  Transporter  (MET) 
Mobility  Performance  Evaluation,"  Technical  Report  M-76-4,  Feb  1976, 
U.  S.  Army  Engineer  Waterways  Experiment  Station,  CE,  Vicksburg, 

Miss . 

7.  Pradko,  F.,  Lee,  R.  A.,  and  Kaluza,  V.,  "Theory  of  Human  Vibration 
Response,"  Paper  66-WA-BIlF- 1.5 , presented  at  ASME  meeting,  Nov  19b6. 

8.  Nuttall,  C.  .1.,  Jr.,  and  Randolph,  1).  D.,  "Mobility  Analysis  of 
Standard  and  Higli  Mobility  Tactical  Support  Vehicles  (HIMO  Study)," 
icchnical  Report  M-76-3,  I'eh  197(>,  IJ.  S.  Army  Engineer  Waterways 
lixperiment  Station,  CE,  Vicksburg,  Miss. 


78 


Table  2 


K- 

r 

1. 

f' 


't. 

I 


i 


I 


i 


I 

I- 

\ 

i 


!■ 


! 

f 

1 

) 


I 

t. 

I 

I 

ir 

I 

.1 

I 


i 


lire  Pressures  Used  During  Testing 


tire  t’ressure,  psi 


Vehicle 

Front 

Rear 

Standard  Conmercial 

Ramcharger 

35 

35 

Blazer 

45 

30 

CJ5 

35 

35 

Scout 

30 

30 

Bronco 

45 

45 

High-Performance  Commercial 

Ramcharger 

30 

30 

Blazer 

30 

30 

CJ5 

30 

30 

Scout 

30 

30 

Bronco 

45 

45 

Military 

M151A2 

20 

20 

Table 


Table  5 


Ranking  of  Vehicles  with  Respect  to  Ride  Quality* 


Speed, 

, mph  at 

6- watts 

Absorbed  Power  for 

Average 

Percent 

rms  (in.)  Indicated 

Speed 

M1S1A2 

Vehicle 

Payload,  lb 

0.6 

1.2 

2.0 

mph 

Speed 

Rank 

Cross-Country 

Standard  Scout 

1919 

^8** 

IS 

8 

20.3 

110.9 

1 

Standard  Scout 

800 

38** 

13 

9 

20.0 

109.3 

2 

Standard  Ramcharger 

800 

39** 

12 

8 

19.7 

107.7 

3 

High  Performance  Slazer 

800 

39** 

12 

7 

19,3 

105.5 

4 

High  Performance  Scout 

1919 

36** 

13 

9 

19.3 

105.5 

4 

Standard  Ramcharger 

1885 

38** 

11 

8 

19.0 

103.8 

6 

High  Performance  Slazer 

1660 

39** 

12 

6 

19.0 

103.8 

6 

High  Performance  Ramcharger 

800 

37** 

11 

8 

18.7 

102.2 

8 

High  Performance  Ramcharger 

1885 

37** 

11 

8 

18.7 

102.2 

8 

High  Performance  CJS 

800 

34** 

14 

8 

18.7 

102.2 

8 

Standard  Slazer 

800 

35 

13 

7 

18.3 

100.0 

11 

Standard  CJS 

1300 

3b** 

12 

7 

18.3 

100.0 

11 

Standard  Sronco 

800 

3b** 

12 

7 

18.3 

100.0 

11 

High  Performance  Scout 

800 

35*- 

13 

■ 7 

18.3 

100.0 

11 

High  Performance  Sronco 

1340 

34** 

12 

9 

18.3 

100.0 

11 

M151A2 

800 

3S 

12 

8 

18.3 

100.0 

11 

High  Performance  Bronco 

800 

34*' 

12 

8 

18.0 

98.4 

17 

Standard  CJS 

800 

35** 

11 

7 

17.7 

96.7 

18 

High  Performance  CJS 

1300 

33** 

12 

8 

17.7 

96.7 

18 

Standard  Slater 

1660 

33** 

11 

7 

17.0 

92.9 

20 

Roads  and 

Trails 

Standard  Scout 

800 

.SO 

29 

12 

30.3 

139.6 

1 

High  Performance  Scout 

1919 

49” 

30 

9 

29.3 

135.0 

2 

Standard  Seoul 

1919 

47** 

25 

19 

27.3 

125.8 

3 

High  Performance  Scout 

800 

43 

28 

9 

26.7 

123.0 

4 

High  Performance  Bronco 

1340 

41** 

29 

10 

26J7 

123.0 

4 

Standard  CJ.S 

800 

40” 

28” 

11 

26.3 

121.2 

6 

High  Performance  CJS 

800 

40** 

29 

9 

26.0 

119.8 

7 

High  Performance  Bronco 

800 

39” 

27 

10 

25.3 

116.6 

8 

Standard  CJS 

1300 

40 

28 

8 

25.3 

116.6 

8 

High  Performance  CJS 

1300 

40** 

28” 

8 

25.3 

116.6 

8 

‘Standard  Blazer 

IhhO 

4J 

2S 

7 

25.3 

116.6 

8 

Standard  Ramcharger 

I88S 

44** 

22 

9 

25.0 

115.2 

12 

Standard  Slazer 

800 

42” 

25 

8 

25.0 

115.2 

12 

Higft  I’ert'ormunce  Hlazer 

800 

50 

17 

7 

24.7 

113.8 

’4 

Standard  Ramcharger 

800 

44** 

21 

7 

24.0 

110.6 

IS 

Standard  Sronco 

800 

57 

25 

9 

23.7 

109.2 

16 

High  Perfurmance  Ramcharger 

188S 

45** 

17 

9 

23.7 

109.2 

16 

High  Performance  Blazer 

1660 

43 

18 

10 

23.3 

107.4 

18 

High  PerforaiKC  Riimchargcr 

800 

45** 

17 

8 

23.3 

107.4 

18 

MIS1A2 

80(» 

35 

21 

9 

21.7 

100.0 

20 

"i(!e  quality  ranking  basej  on  average  vehicle  speed  at  6-watt  absorbed  power  for  ras  elevation  values 
of  0.6,  1.2,  and  2.0  in.  except  as  noted. 

.Maxinun  control  speed  readied  before  6-watt  absorbed  power  obtained. 
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Cargo  response  ranking  based  on  average  vehicle  speed  at  0.4-g  rms  composite  acceleration. 


Table  8 


Obstacle  Height  and  Corresponding  Speed 
at  2.5-g  Vertical  Acceleration 


Vehicle 

Payload,  lb 

Standard  Commercial 

Ramcharger 

800 

1885 

Blazer 

800 

1660 

CJ5 

800 

1300 

Scout 

800 

1919 

Bronco 

800 

High-Performance  Commercial 

Ramcharger 

800 

1885 

Blazer 

800 

1660 

Speed 

tion 

, mph,  at  2.5-g  Vertical 
fo"  Obstacle  Height,  in.. 

Accelera- 

Indicated 

2 

3 

4 

5 

6 

7 

8 

60 

60 

60 

18 

8 

6 

4 

60 

60 

60 

20 

8 

6 

/I 

60 

43 

29 

17 

9 

5 

4 

60 

60 

60 

19 

8 

5 

4 

60 

23 

12 

9 

7 

5 

4 

60- 

26 

15 

10 

6 

4 

2 

60 

40 

26 

16 

8 

3 

2 

60 

30 

19 

14 

9 

5 

2 

60 

22 

14 

11 

9 

7 

6 

60 

60 

60 

26 

11 

4 

2 

60 

60 

60 

36 

20 

9 

2 

60 

60 

60 

22 

11 

6 

4 

60 

60 

60 

21 

10 

5 

2 

CIS 


800 

1300 


60  35  22  14 

60  23  13  10 


8 4 2 

7 5 2 


Scout 


800 

1019 


60  32  18  11 

oO  25  16  12 


7 4 2 

8 5 2 


Bronco 


800 

1340 


60 

60 


23 

43 


14 

28 


10 

lb 


7 4 

8 4 


Ml  1 i tary 
M151A2 


800 


60  60  60  2 8 


8 5 4 


ri 


Shock  raakings  based  on  average  speed  at  2.5-g  vertical  acceleration. 


¥■ 


WES  driver  considered  control  driver 


Vehicles 

Payload,  lb 

Trail  Unit 
Speeds,  mph 

Percent 

M15IA2 

Speed 

Rank 

High-perforraance  Bronco 

800 

26.9 

106.3 

1 

High-performance  Blazer 

1660 

26.6 

105.1 

2 

High-performance  Scout 

800 

26.6 

105.1 

2 

Standard  Scout 

800 

26.5 

104.7 

4 

High-performance  Ramcharger 

1885 

26.2 

103.6 

5 

High-performaiice  Ramcharger 

800 

26.1 

103.2 

6 

High-performance  Scout 

1919 

26.0 

102.8 

7 

High-performance  Bronco 

1300 

25.9 

102.4 

8 

High-performance  Blazer 

800  . 

25.8 

102.0 

9 

High-}Terformance  CJ5 

1300 

25.8 

102.0 

9 

Standard  Blazer 

800 

25.5 

100.8 

11 

M151A2 

800 

25.3 

100.0 

12 

Standard  Bronco 

80C 

25.1 

99.2 

13 

Standard  Blazer 

1660 

24.5 

96.8 

14 

High-iierformance  CJ5 

800 

24.5 

96.8 

14 

Standard  Ramcharger 

800 

24.3 

96.0 

16 

Standard  Ramcharger 

1885 

24.0 

. 94.9 

7 

Standard  Scout 

1919 

22.9 

90.5 

18 

Standard  CJ5 

'1300 

22.1 

87.4 

19 

Standard  CJ5 

300 

21.3 

84.2 

20 

Table  13 

Ranking  of  Vehicles  with  Respect  to  Absorbed  Energy 
Per  mile  of  Traverse 


Vehicle 

Payload 

lb 

Absorbed 
Energy 
watt  per 
mile 

Percent 

M151A2 

Absorbed 

Energy 

Rank 

Standard  Scout 

1919 

0.17 

48.6 

1 

Standrrd  Scout 

800 

0.19 

54.3 

2 

High-performance  CJ5 

1300 

0.23 

66.5 

3 

High-performance  Scout 

800 

0.24 

68.5 

4 

Standard  CJ5 

800 

0.24 

68.5 

4 

High-performance  CJ5 

800 

0.25 

71.4 

6 

Standard  Blazer 

1660 

0.25 

71.4 

6 

Standard  CJ5 

1300 

0.26 

74.3 

8 

Standard  Blazer 

800 

0.27 

77.1 

9 

High-performance  Ramcharger 

1885 

0.30 

85.7 

10 

Standard  Ramcharger 

800 

0.31 

88.6 

11 

Standard  Ramcharger 

1885 

0.32 

91.4 

12 

High-performance  Scout 

1919 

0.33 

94.3 

13 

High-performance  Bronco 

800 

0.34 

97.1 

14 

High-performance  Blazer 

1660 

0.34 

97. 1 

14 

M151A2 

800 

0.35 

100.0 

16 

High-performance  Blazer 

800 

0.36 

102.*. 

17 

High-performance  Bronco 

.1340 

0.38 

108.5 

18 

Standard  Bronco 

800 

0.43 

122.9 

19 

High-performance  Ramcharger 

800 

0.47 

134.3 

20 

* Based  on  absorbed  energy. 


Table  14 


Comparison  of  Performances  of  Military  and  K’ES  Drivers* 


Speed,  mpT 


Vehicle 

Payload,  lb 

Military 
Driver  . 

••■r  ’ — 

WES  Percent 

Driver  Difference** 

Standard  Commercial 

Ram charger 

800 

19.2 

28.2 

-32 

1885 

20.6 

27.9 

-26 

800 

23.0 

29.4 

-22 

Blazer 

1660 

22.5 

28.3 

-20 

CJ5 

800 

22.7 

25.2 

-11 

1300 

22.5 

26.2 

-14 

800 

24.5 

30.6 

-19 

Scout 

1900 

22.9 

26.9 

-16 

800 

25.7 

29.2 

-12 

Bronco 

Hieh- Performance  Commerciaj^ 

800 

23.7 

30.6 

-22 

Ram  charger 

1885 

21.3 

30.4 

-30 

800 

24.2 

30.4 

-20 

Blazer 

1660 

23.9 

31.1 

-23 

CJ5 

800 

24.2 

28.5 

-15 

1300 

24.4 

29.7 

-18 

800 

25.6 

30.6 

-16 

Scout 

1919 

27.3 

30.2 

-10 

800 

26.0 

30.4 

-15 

Bronco 

1340 

26.0 

29.8 

-13 

Military 

Rnn 

24.0 

29.1 

-18 

M151A2 

* Comparison  based  on  vehicle  speed  on  traverse. 

speed  of  military  driver  - speed  of  WES  driver 

**  Percent  difference  = speed  of  WES  driv"i^ 


^s6«^(Mavc4<.ou)i/)‘^OcMov^i/)Oso^O(s  r-'CN 
^ \C  Ul  Z>H  CM‘^(S^»0C40v«^0v| 


I**  O'  CM  O 


o o m r> 


ir>  ir>  CO  o 


CO  CO  CM  o 


O O iH  I** 


|S^  On  cm  O 


o o 


iT>  lA  n o 


CO  CO  CM 


r»»  ov  »A  kN  lA 


•A  O O »A  O 


O O lA  «A  lA 


CM  «A  O »A  O 


o o o o o 


r»  0\  lA  CM  lA 


»A  O O lA  O 


O O »A  tA  lA 


CM  >A  O lA  O O 


5370  5520  3680  4860  4545  6455  6380  4180  5979  5720  5880  4050  5150  4590  6740  6710  4475  6250  5150  3130 

0,5  d.5  tf.5  0,5  0,5  0,5  0,5  0,5  0,5  0,5  0,5  0,5  0,5  0,5  0,5  0,5  0 ,5  0,5  0.5  0 

41.0  38,0  54.4  37.9  63.4  34.1  32.9  47.9  30.8  49.0  49.3  74.1  61.4  62.7  41.5  43.2  67.0  50.6  55.9  39 

Manual  Manual  Manual  Manual  Manual  Manual  Manual  Manual  Manual  Auto  Auto  Manual  Auto  Auto  Auto  Auto  Manual  Auto  Auto  Manu; 


Table  16 


Key  to  Vehicle  Characteristics 
Used  by  AMC-74  Mobility  Model 


Item 

No. 

Vehicle  Characteristics 

Dimen- 

sions 

Characteristic 

Application* 

1 

Vehicle  configuration 

- 

B 

O 

Gross  vehicle  weight  (cross-country) 

lb 

B 

3 

Payload 

tons 

B 

k 

Track  type 

- 

T 

5 

Grouser  height  for  tracks;  number  of 
tires  for  wheeled 

in. 

B 

6 

Tire  ply  rating 

- 

W 

7 

Gross  rated  horsepower 

bhp 

B 

8 

Number  of  tracks  or  tires 

- 

B 

9 

Number  of  axles 

- 

W 

10 

Vehicle  width 

in. 

B 

11 

Vehicle  length 

in. 

B 

12 

Track  width  or  nominal  tire  width 

in. 

B 

13 

V/heel  rim  diameter 

in. 

W 

l4 

Recammended  tire  pressure  (sand) 

psi 

W 

15 

Area  of  one  track  shoe  (tracked)  or 
number  of  wheels  (wheeled) 

in.^ 

B 

i6 

Number  of  bogies  in  contact  with  ground 
(tracked)  or  chain  indicator  (wheeled^ 
(O  = no  chains,  1 = chains) 

B 

17 

Vehicle  ground  clearance  at  the  center 
of  greatest  wheel  span 

in. 

W 

18 

Minimum  vehicle  ground  clearance 

in. 

B 

19 

Rear-end  clearance  (vertical  clearance 
of  vehicle  trailing  edge) 

in. 

B 

20 

Vehicle  departure  angle 

deg 

B 

(Continued) 

* T denotes  tracked  veliicles  only;  W denotes  wheeled  vehicles  only;  and 
B denotes  both  wheeled  and  tracked  vehicles. 
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Table  16  (Continued) 


I tem  Dimen- 

No.  Vehicle  Characteristics sions 

21  Front-end  clearance  (vertical  clearance  in. 

of  vehicle's  leading  edge) 

22  Vehicle  approach  angle  deg 

23  Length  of  track  on  ground  or  wheel  in. 

dia.Tieter 

2h  Height  of  vehicle  pushbar  (leading  edge  in. 

when  no  pushbar) 

25  Distance  between  first-and  last-wheel  in. 

center  lines  (or  bogies) 

2o  Horizontal  distance  from  the  center  of  in. 

gravity  to  the  front -wheel  centerline 

27  Vertical  distance  from  the  center  of  in. 

gravity  to  the  road-wheel  center  lines 

28  Ma-ximum  span  between  adjacent  wheel  in. 

center  lines 

29  Horizontal  distance  from  the  center  of  in. 

gravity  to  the  center  of  the  rear 
sprocket  or  idler 

30  Vertical  distance  Irom  the  ground  to  the  in. 

center  of  the  rear  idler  or  sprocket 

31  Track  thickness  plus  the  radius  of  the  in. 

road  wheel 

32  Rolling  radius  of  tire  or  sprocket  in. 


pitch  radius 

33  Maximum  braiding  coefficient  the  vehicle 
develops 

3^  Maximum  force  the  leading  edge  can  lb 

withstand 

35  Maximum  a;cle  load/gross  vehicle  weight 

36  Vehicle  rated  horsepower  per  ton  hp/ton 

37  Transmission  type 

38  Array  containing  vehicle  velocity  versus 

obstacle  height  at  2.5-g  vertical 
acceleration 


Characteristic 

Application* 

B • 

B 

B 

B 

B 

T 

B 

W 

T 

T 

T 

B 

B 

B 

W 

B 

B 

B 


(Continued) 
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Table  16  (Concluded) 


r 


f 


!) 


i 


i * 


i 

t 


i 

I 

i 

7 

I 


Item  Diraen- 

lio.  Vehicle  Characteristics sions 

39  Array  containing  ride  dynamics  versus 

speed  curve  (cross  country) 

itO  Ai'ray  containing  ride  dynamics  versus  - 

speed  curve  (trails  and  secondary 
roads ) 

kl  Array  containing  tractive  force-speed 

ai'ray 


Characteristic 

Application* 

B 

B 


B 
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i'.' 


Values  computed  by  power-train  submodel  and  not  adjusted  for  surface  traction  or  slip 


Table  18 

Comparison  of  Predicted  and  Measured  Traverse  Speeds 


Measured 

Predicted 

Algebraic 

Speed* 

Speed 

Deviation** 

Percent 

Vehicle 

mph 

mph 

mph 

Errort 

6“Watt 

Ride  Criterion 

T)  rt  <u 

Ramcharger 

28.2 

19.4 

- 8.8 

31.2 

Blazer 

29.4 

20.6 

- 8.8 

29.9 

rt  u o 

TS  ^1  -H 

CJ5 

25.2 

25.8 

+ 0.6 

2.4 

C O £ 
R)  g (D 

Scout 

30.6 

26.7 

- 3.9 

12.8 

♦-*  £ > 
CO  o 
u 

Bronco 

29.2 

22.3 

- 6.9 

23.6 

(U 

o -< 
C CB 

Ramcharger 

30.6 

18.2 

-12.4 

40.5 

rt  -H  a) 

1 e a ^ 

Blazer 

30.4 

19.3 

-11.1 

36.5 

u u o 
ad  0 e -H 

CJ5 

28.5 

25.8 

- 2.7 

8.8 

•H  Cm  e ^ 
“C  tH  S e 

Scout 

30.6 

24.1 

- 6.5 

21.2 

e o > 

Cu  u 

Bronco 

30.4 

24.2 

- 6.2 

20.4 

X 

^ o 
cd  ^ 
♦J  o 

M151A2 

29.1 

22.2 

- 6.9 

23.7 

•H  *H 

Maximum  Control 

Speed  Ride  Criterion 

fH 

T3  n) 

Ramcharger 

28.2 

26.6 

- 1.4 

5.0 

w -H  a) 

rt  O rH 

Blazer 

29.4 

27.9 

- 1.5 

5.1 

T3  M O 
C <U  -H 

3 1 XI 

CJ5 

25.2 

26.5 

+ 1.3 

5.2 

Scout 

30.6 

26.7 

- 3.9 

12.8 

CO  o > 
u 

Bronco 

29.2 

25.3 

- 3.9 

13.4 

<1) 

O r-l 

S nt  O 

Ramcharger 

30.6 

25.2 

- 5.4 

17.6 

i £ o u 

Blazer 

30.4 

28.2 

- 2.2 

7.2 

X Vt  W -H 

DO  o aj  X 

CJ5 

28.5 

27.4 

- 1.1 

3.9 

•H  4h  g a> 
S M E > 

Scout 

30.6 

27.6 

- 3.0 

9.8 

o o 
a.  u 

Bronco 

30.4 

26.3 

- 4.1 

13.5 

>>  1 
M V 1 
cB  ^ 1 

M151A2 

29.1 

27.7 

- 1.2 

4.1 

*->  o 

•H  *H 
^ Xi 
•H  O 

s r> 


^!easured  speed  with  WES  driver. 

Algebraic  deviation  = predicted  speed  - measured  speed. 

Percent  error  = Predicted  speed  - measured  speed  _ 

measured  speed 


Table  19 


VCIj  Values  for  Test  Vehicles 


Vehicle 


Payload,  lb 


VCI^  (Fine-Grained  Soils) 


Standard  Conunercial 


Ramcharger 


Blazer 


Scout 


Bronco 


High-Performance  Commercial 
Ramcharger 


Blazer 


Scout 


Bronco 


Militarv 


M151A2 


Plate 


R 


LEGEND 


Plate 


Plate  12 


B.  RUE  - MHE  Ni)  nuts 


R 

9. 


s 

a 


P^0 

III 


mu 

b<ior 


Plate  14 


i 


APPENDIX  A:  DETAILED  DYNAMICS  DATA  FOR  RIDE  AND  SHOCK  TESTS 


1.  The  detailed  dynamics  data  for  the  ride  tests  are  given  in 
Table  Al,  and  the  detailed  data  for  the  shock  tests  are  presented  in 
Table  A2. 
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All  test  were  conducted  at  test  tire  inflation  pressure  (Table  2 in  main  text)  except  as  indicated  for  the 
M151A2. 

;.laxiiuuiu  control  speed  due  to  steering.  (Slieet  1 of  35) 
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APPENDIX  B:  DETAILED  SPEED  AND  DYNAMICS  DATA  FOR  TRAVERSE  COURSES 


1.  The  traverse  speed  data  for  the  secondary  road  and  trail  units 


1 - 

are  given 
Table  No. 

in  detail  as  shown  below: 
Vehicle 

Payload,  lb 

Units 

1 

B1 

Standard  commercial  and  M151A2 

800 

1-13 

B2 

Standard  commercial 

800 

14-26 

B3 

Standard  commercial 

800 

27-39 

B4 

Standard  commercial 

800 

40-52 

B5 

High-performance  commercial 

800 

1-13 

B6 

High-performance  commercial 

800 

14-26 

B7 

High-performance  commercial 

800 

27-39 

B8 

High-performance  commercial ‘ 

800 

40-52 

B9 

Standard  commercial 

Rated 

1-13 

BIO 

Standard  commercial 

Rated 

14-26 

Bll 

Standard  commercial 

Rated 

27-39 

B12 

Standard  commercial 

Rated 

40-52 

t . 

% 

£ 

B13 

High-performance  commercial 

Rated 

1-13 

1 

B14 

High-performance  commercial 

Rated 

14-26 

B15 

High-performance  commercial 

Rated 

27-39 

1 

B16 

High-performance  commercial 

Rated 

40-52 

1 

If 

1 

i 

<• 

2.  The  dynamics  data  for  the  traverse 
shown  below: 

are  given  in  detail 

as 

1 

Table  No. 

Vehicles 

Payload, 

lb 

1 

B17 

Standard  Ramcharger 

800 

1 

«. 

B18 

Standard  Blazer 

800 

t 

B19 

Standard  CJ5 

800 

1 

1 

B20 

Standard  Scout 

800 

1 

B21 

Standard  Bronco 

800 

1 

t 

B22 

High-performance  Ramcharger 

800 

1 

B23 

High-performance  Blazer 

800 

B24 

High-performance  CJ5 

800 

i 

B25 

High-performance  Scout 

800 

Table  No. 

Vehicle 

Payload, 

B26 

High-performance  Bronco 

800 

B27 

Military  M151A2 

800 

B28 

Standard  Ramcharger 

Rated 

B29 

Standard  Blazer 

Rated 

B30 

Standard  CJ5 

Rated 

B31 

Standard  Scout 

Rated 

B32 

High-performance  Ramcharger 

Rated 

B33 

High-performance  Blazer 

Rated 

B34 

High-performance  CJ5 

Rated 

B35 

High-performance  Scout 

Rated 

B36 

High-performance  Bronco 

Rated 
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Small  difference  in  rated  payload  and  the  800  lb  payload  did  not  warrant  retesting. 
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t Small  difference  in  rated  payload  and  the  800  lb  payload  did  not  warrant  retesting. 
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Table  B17 


Dynamics  Data  for  Standard  Raiacharger  with  800-lb  Payload 
Over  Traverse  Test  Course 


riiis  Abaoibad  Cargo  No.  of  Acceleration  Peaks 


Terrain 

unit 

Diacanca 

ft 

Spaad 

■Dh 

ElevAtioQ 

In* 

Pover 

nw 

in 

>1-1.5 

Between 

>1.5-2 

Kanse 

>2-2.5 

Indicated 
>2.5-3  >3-4 

>4 

1 

4055 

40.1 

0.2 

0.63 

0.54 

262 

17 

8 

1 

2 

0 

2 

590 

41.1 

0.3 

0.62 

0.46 

21 

1 

0 

0 

0 

0 

3 

416 

40.7 

0.4 

0.61 

0.49 

14 

0 

0 

0 

0 

0 

4 

1037 

41.6 

0.2 

2.13 

0.55 

48 

5 

4 

1, 

0 

0 

5 

734 

40.0 

0.1 

0.73 

0.54 

61 

0 

0 

0 

0 

0 

6 

845 

42.4 

0.2 

0.62 

0.45 

24 

5 

0 

0 

0 

0 

7 

725 

45.0 

0.1 

1.31 

0.55 

43 

16 

1 

0 

0 

0 

8 

555 

41.1 

0.2 

1.25 

0.53 

19 

5 

3 

0 

0 

0 

9 

313 

25.7 

1.3 

4.08 

0.59 

31 

4 

2 

0 

0 

0 

10 

472 

37.9 

0.2 

0.46 

0.47 

24 

0 

0 

0 

0 

0 

11 

809 

40.9 

0.1 

0.33 

0.46 

16 

0 

0 

0 

0 

0 

12 

432 

22.0 

2.3 

6.22 

0.70 

92 

13 

1 

1 

0 

0 

13 

557 

35.2 

0.3 

2.25 

0.55 

31 

7 

1 

2 

0 

0 

14 

387 

29.3 

0.8 

6.72 

0.86 

210 

72 

6 

0 

1 

1 

15 

5f)6 

17.4 

2.6 

14.44 

0.84 

103 

50 

15 

4 

0 

1 

16 

1070 

24.4 

1.0 

8.68 

0.78 

159 

42 

28 

3 

4 

1 

17 

617 

30.1 

0.8 

6.53 

0.79 

141 

28 

9 

4 

1 

0 

18 

1486 

23.4 

2.1 

8.20 

0.82 

240 

95 

25 

6 

3 

0 

19 

897 

35. 0 

0.9 

6.46 

0.82 

109 

35 

9 

3 

2 

0 

20 

429 

29.3 

1.0 

5.08 

0.91 

117 

37 

10 

9 

2 

0 

21 

568 

13.5 

1.8 

18.06 

0.89 

133 

68 

23 

5 

4 

1 

22 

875 

16.9 

2.2 

14.90 

0.84 

182 

58 

29 

6 

3 

23 

733 

22.7 

1.0 

12.49 

0.97 

97 

54 

17 

13 

1 

2 

24 

460 

17.6 

2.2 

20.14 

0.97 

302 

178 

22 

9 

3 

0 

25 

380 

26.4 

0.9 

8.58 

0.86 

64 

32 

12 

3 

1 

0 

26 

593 

21.7 

1.9 

8.22 

0.89 

96 

34 

12 

4 

3 

1 

27 

815 

19.5 

1.2 

18.46 

1.01 

118 

80 

37 

10 

4 

3 

28 

1171 

25.8 

0.8 

9.63. 

0.93 

170 

80 

50 

18 

4 

0 

29 

431 

21.3 

1.3 

13.  75 

0.99 

84 

54 

22 

5 

2 

1 

30 

580 

23.0 

1.4 

14.98 

0.94 

100 

43 

17 

4 

5 

0 

31 

550 

16.3 

2.2 

20.69 

0.94 

86 

45 

17 

9 

4 

2 

32 

793 

22.9 

1.9 

11.38 

0.93 

149 

80 

36 

9 

4 

0 

33 

927 

17.1 

1.1 

20.00 

0.93 

185 

99 

39 

1 

5 

0 

34 

513 

16.3 

1.5 

11.96 

0.83 

78 

28 

15 

2 

4 

1 

35 

319 

29.0 

1.0 

4.64 

0.69 

34 

15 

1 

1 

0 

0 

36 

590 

21.6 

1.4 

16.25 

0.94 

106 

38 

17 

6 

1 

0 

37 

72  3 

29.5 

1.0 

11.04 

1.01 

186 

194 

56 

9 

6 

3 

38 

1152 

25.0 

1.9 

9.96 

0.84 

116 

56 

17 

11 

3 

1 

39 

306 

23.2 

0.7 

5.00 

0.80 

231 

18 

5 

1 

0 

0 

40 

457 

22.0 

1.6 

9.00 

» 

— * 

- 

- 

- 

- 

41 

1258 

39.7 

0.2 

2.47 

0.58 

50 

15 

8 

1 

1 

1 

42 

590 

47.9 

0.3 

0.68 

0.42 

15 

1 

0 

0 

0 

0 

43 

418 

43.2 

0.4 

0.91 

0.49 

10 

0 

0 

0 

0 

0 

44 

901 

37.5 

1.2 

2.22 

0.53 

38 

3 

0 

0 

0 

0 

45 

181 

12.3 

1.0 

7.42 

0.69 

29 

10 

3 

0 

0 

0 

46 

419 

38.1 

1.0 

3.03 

0.64 

10 

4 

0 

1 

0 

0 

47 

582 

23.4 

1.6 

...34 

0.58 

36 

4 

1 

0 

0 

0 

48 

396 

33.8 

0.7 

*.39 

0.62 

25 

5 

3 

2 

0 

0 

49 

444 

38.8 

1.4 

5.87 

0.84 

41 

18 

3 

0 

0 

0 

50 

319 

18.8 

3.4 

8.58 

0.68 

30 

7 

2 

2 

0 

0 

51 

1316 

33.0 

0.5 

4.86 

0.60 

49 

14 

4 

1 

0 

1 

52 

436 

24.0 

1.3 

5.90 

0.62 

25 

3 

2 

0 

0 

0 

Dashes  indicate  that  no  data  were  collected  as  a result  of  instrusKntation  failures. 


Table  B18 


Dynamics  Data  for  Standard  Blazer  with  800-lb  Payload 
Over  Traverse  Yest  Course 


NOv.of  Acceleration  l^eaks 


Absorbed 


Terrain  Distance 


Cargo 

ms 


Unit 

ft 

avh 

In 

watts 

.1! 

>1-1.5 

>1.5-2 

>2-2.5 

>2.5-3 

>3-4 

>4 

1 

4055 

41.5 

0.2 

0.52 

0.44 

62 

9 

4 

1 

1 

0 

2 

590 

40.2 

0.3 

C.46 

0.41 

15 

2 

0 

0 

0 

0 

3 

416 

41.9 

0.4 

0.98 

0.46 

18 

0 

0 

0 

0 

0 

4 

1037 

41.6 

0.2 

1.52 

0.46 

40 

4 

2 

0 

0 

0 

5 

734 

42.1 

0.1 

0.52 

0.43 

12 

1 

0 

0 

0 

0 

6 

845 

40.5 

0.2 

0.28 

0.36 

6 

0 

0 

0 

0 

0 

7 

725 

41.2 

0.1 

1.04 

0.49 

26 

6 

1 

0 

0 

0 

8 

555 

48.5 

0.2 

0.88 

0.57 

33 

4 

2 

0 

0 

0 

9 

313 

25.7 

1.3 

1.64 

0.52 

4 

4 

1 

0 

0 

0 

10 

472 

38.3 

0.2 

0.58 

0.43 

6 

0 

0 

0 

0 

0 

11 

809 

41.8 

0.1 

0.20 

0.40 

5 

0 

0 

0 

0 

0 

12 

432 

19.4 

2.3 

4.20 

0.61 

45 

6 

1 

1 

0 

0 

13 

557 

36.2 

0.3 

2.72 

0.51 

18 

3 

1 

0 

0 

0 

14 

387 

28.7 

0.8 

4.48 

0.63 

29 

3 

3 

0 

0 

0 

15 

596 

Id.  2 

2.6 

13.58 

0.86 

93 

36 

19 

5 

2 

0 

16 

1070 

26.8 

1.0 

8.88 

0.86 

148 

84 

76 

33 

6 

3 

17 

617 

34.5 

0.8 

6.92 

0.76 

49 

13 

4 

5 

0 

0 

18 

1486 

25.9 

2.1 

7.90 

0.80 

149 

71 

22 

6 

5 

0 

19 

897 

43.4 

0.9 

13.75 

0.96 

76 

18 

12 

9 

1 

4 

20 

429 

37.5 

1.0 

12.84 

0.98 

36 

21 

12 

2 

2 

0 

21 

563 

14.9 

1.8 

17.22 

0.79 

105 

35 

11 

2 

3 

0 

22 

875 

19.6 

2.2 

15.35 

0.87 

146 

58 

16 

6 

4 

2 

23 

733 

25.9 

1.0 

11.34 

0.97 

79 

41 

19 

11 

6 

3 

24 

460 

22.1 

2.2 

15.60 

0.98 

63 

38 

30 

6 

2 

0 

25 

380 

29.8 

0.9 

7.20 

0.72 

57 

17 

4 

0 

1 

0 

26 

593 

24.7 

1.9 

7.84 

0.80 

78 

25 

7 

5 

2 

0 

27 

815 

25.5 

1.2 

15.90 

0.91 

116 

36 

14 

6 

3 

2 

28 

1171 

27.9 

0.8 

13.04 « 

0.99 

122 

63 

28 

9 

11 

7 

29 

433 

21.1 

1.3 

19.14 

0.95 

58 

20 

12 

5 

4 

1 

30 

580 

25.7 

1.4 

11.52 

0.96 

55 

33 

19 

4 

6 

0 

31 

550 

17.3 

2.2 

12.83 

0.80 

56 

25 

12 

3 

2 

0 

32 

793 

23.5 

1.9 

13.13 

0.91 

113 

61 

17 

2 

3 

2 

33 

927 

19.8 

1.1 

13.85 

0.86 

184 

69 

21 

4 

3 

1 

34 

513 

20.1 

1.5 

10.31 

0.89 

n 

28 

8 

4 

3 

0 

35 

319 

31.1 

1.0 

4.94 

0.73 

23 

11 

2 

0 

0 

0 

36 

590 

24.5 

1.4 

10.00 

0.87 

77 

25 

7 

4 

3 

1 

37 

723 

27.7 

l.O 

9.92 

0.85 

61 

38 

7 

3 

6 

0 

38 

1152 

26.2 

1.9 

10.06 

0.82 

95 

42 

6 

3 

4 

0 

39 

306 

24.6 

0.7 

4.52 

0.71 

40 

11 

4 

0 

0 

0 

40 

457 

22.3 

1.6 

10.06 

0.80 

40 

9 

6 

2 

4 

2 

41 

1258 

43.1 

0.2 

2.38 

0.54 

32 

9 

2 

0 

0 

0 

42 

590 

44.7 

0.3 

0.52 

0.40 

4 

0 

0 

0 

0 

0 

43 

418 

45.3 

0.4 

0.90 

0.51 

15 

2 

0 

0 

0 

0 

44 

901 

41.5 

1.2 

2.68 

0.61 

44 

10 

2 

1 

0 

0 

45 

181 

13.7 

l.O 

5.3« 

0.70 

23 

5 

2 

0 

0 

0 

46 

419 

40.8 

1.0 

4.66 

0.77 

6 

6 

0 

0 

1 

1 

47 

582 

30.5 

1.6 

6.52 

0.82 

37 

8 

5 

2 

1 

0 

48 

396 

30.7 

0.7 

2.60 

0.69 

2S 

4 

1 

5 

0 

0 

49 

444 

40.9 

1.4 

8.40 

0.84 

27 

9 

7 

1 

1 

0 

50 

319 

18.8 

3.4 

4.78 

0.67 

17 

10 

1 

1 

0 

0 

51 

1316 

32.8 

0.5 

4.78 

0 60 

55 

14 

3 

3 

0 

0 

52 

436 

25.6 

1.3 

11.68 

0.71 

21 

3 

3 

0 

1 

1 

'i~r-'iitiifiin~iiirW-'“^ 


Table  B19 


Table  B20 


Dynamics  Data  for  Standard  Scout  with  800- lb  Payload 
Over  Traverse  lest  Course 


rnis  Absorbed  Cargo  No,  of  Acceleration  Peaks 


Terrain 

Unit 

Distance 

ft 

Speed 

mph 

Elevation 

5n 

Power 

watts 

rms 
. g. 

>1-1. 

in  Bartween  Range  Indicated 
5 >1.5-2  >2-2.5  >2.5-3  >3-4 

>4 

1 

4055 

44.1 

0.2 

0.40 

0.33 

11 

1 

1 

1 

0 

0 

2 

590 

44.7 

0.3 

0.34 

0.25 

0 

0 

0 

0 

0 

0 

3 

416 

44.5 

0.4 

0.42 

0.28 

0 

0 

0 

0 

0 

0 

4 

1037 

45.3 

0.2 

0.82 

0.32 

7 

0 

0 

0 

0 

0 

5 

734 

46.4 

0.1 

0.30 

0.35 

2 

2 

0 

0 

0 

0 

6 

845 

45.0 

0.2 

0.18 

0.23 

0 

0 

0 

0 

0 

0 

7 

725 

45.8 

0.1 

0 40 

0.31 

0 

0 

0 

0 

0 

0 

8 

555 

44.5 

0.2 

0.42 

0.28 

1 

0 

0 

0 

0 

0 

9 

313 

28.1 

1.3 

3.16 

0.57 

10 

3 

0 

2 

1 

0 

10 

472 

40.2 

0.2 

0.54 

0.33 

1 

0 

0 

0 

0 

0 

11 

809 

46.0 

0.1 

0.18 

0.31 

0 

0 

0 

0 

0 

0 

12 

432 

15.5 

2.3 

3.26 

_* 

- 

- 

- 

- 

- 

- 

13 

557 

32.2 

0.3 

1.82 

0.35 

2 

0 

0 

0 

0 

0 

14 

387 

30.3 

0.8 

3.20 

0.61 

12 

5 

2 

0 

1 

0 

15 

596 

22.6 

2.6 

10.36 

0.89 

72 

37 

13 

7 

5 

0 

16 

1070 

29.8 

1.0 

5.28 

0.66 

76 

25 

10 

2 

4 

0 

17 

617 

32.9 

0.8 

6.40 

0.71 

39 

17 

8 

2 

2 

0 

18 

1486 

26.1 

2.1 

6.18 

0.69 

101 

22 

15 

6 

4 

0 

19 

897 

35.6 

0.9 

6.86 

0.69 

35 

18 

6 

8 

2 

0 

20 

429 

34.8 

1.0 

4.46 

0.81 

31 

9 

10 

3 

2 

0 

21 

568 

17.9 

1.8 

14.80 

0.83 

49 

48 

11 

7 

2 

1 

22 

875 

21.7 

2.2 

15.78 

0.88 

110 

31 

25 

9 

5 

2 

23 

733 

25.2 

1.0 

9.25 

0.79 

58 

21 

14 

7 

6 

0 

24 

460 

25.5 

2.2 

9.29 

0.75 

69 

10 

7 

2 

0 

0 

25 

380 

28.8 

0.9 

5.48 

0.64 

30 

6 

3 

1 

0 

0 

26 

593 

25.3 

1.9 

9.20 

0,74 

57 

11 

8 

2 

2 

1 

27 

815 

25.7 

1.2 

14.26 

0.89 

88 

40 

12 

4 

5 

1 

28 

1171 

31.6 

0.8 

6.18 

0.80 

113 

31 

17 

11 

3 

0 

29 

431 

24.3 

1.3 

15.62' 

0.94 

46 

22 

14 

5 

2 

0 

30 

580 

25.4 

1.4 

6.56 

0.81 

81 

22 

11 

3 

2 

0 

31 

550 

22.6 

2.2 

11.00 

0.64 

56 

26 

8 

1 

3 

0 

32 

793 

27.3 

1.9 

8.02 

0.84 

92 

38 

17 

7 

4 

0 

33 

927 

21.2 

1.1 

10.83 

0.86 

163 

62 

21 

6 

5 

0 

34 

513 

20.8 

1.5 

7.46 

0.87 

66 

19 

9 

JO 

5 

0 

35 

319 

35.1 

1.0 

3.25 

0.  70 

17 

9 

2 

0 

0 

0 

36 

590 

28.1 

1.4 

6.69 

0.80 

66 

19 

4 

2 

1 

1 

37 

723 

30.1 

1.0 

6.32 

0.74 

58 

14 

8 

7 

0 

0 

38 

1152 

29.1 

1.9 

5.63 

0.68 

31 

19 

5 

0 

2 

0 

39 

306 

23.2 

0.7 

2.53 

0.63 

28 

1 

0 

0 

0 

0 

40 

457 

15.8 

1.6 

4.84 

0.60 

34 

10 

2 

0 

2 

1 

41 

1258 

41.2 

0.2 

1.14 

0.49 

27 

5 

1 

1 

0 

0 

42 

590 

48.5 

0.3 

0.32 

0.36 

0 

0 

0 

0 

0 

0 

43 

418 

41.9 

0.4 

0.44 

0.50 

3 

1 

0 

0 

0 

0 

44 

901 

42.7 

1.2 

2.62 

0.56 

17 

4 

2 

0 

1 

1 

45 

181 

13.1 

1.0 

4.94 

0.67 

11 

2 

1 

2 

0 

0 

46 

419 

38.1 

1.0 

5.65 

0.63 

5 

2 

3 

1 

1 

0 

47 

582 

30.5 

1.6 

6.74 

0.  78 

17 

9 

3 

1 

4 

1 

48 

396 

30.0 

0.7 

0.92 

0.56 

9 

2 

2 

0 

0 

0 

49 

444 

40.9 

1.4 

3.58 

0.70 

27 

3 

3 

0 

0 

0 

50 

319 

16.0 

3.4 

4.93 

0.54 

ll 

2 

3 

0 

0 

0 

51 

1316 

34.0 

0.5 

1.88 

0.47 

20 

2 

3 

1 

1 

0 

52 

436 

25.6 

1.  3 

5. 19 

0.62 

10 

5 

1 

1 

2 

0 

• Dashes  indicate  that  no  data  wore  collected  as  a result  of  instruiwntation  failuts. 


Table  B21 


Dynamics  Data 

for 

Standard 

Bronco  with 

300 

-lb 

Payload 

Over  Traverse 

Test 

Course 

rms 

Absorbed 

Cargo 

No. 

, of  Acceleration  Peaks 

Terrain 

Distance 

Speed 

Elevation 

Power 

rms 

in  Between  Ranee  Indicated 

Unit 

ft 

mph 

in 

watts 

K 

>1-1. 

5 >1.5- 

-2  >2-2.5 

>2.5-3 

>3-4 

>4 

1 

4055 

43.6 

0.2 

0.68 

0.40 

16 

7 

1 

1 

1 

1 

2 

590 

43.7 

0.3 

0.32 

0.33 

0 

C 

0 

0 

0 

0 

3 

416 

45.3 

0.4 

0.30 

0.34 

0 

0 

0 

0 

0 

0 

4 

1037 

40.6 

0.2 

0.68 

0.35 

•? 

0 

0 

0 

0 

0 

5 

734 

39.7 

0.1 

0.48 

_ * 

- 

- 

- 

- 

- 

6 

845 

46.5 

0.2 

C.34 

0.32 

0 

0 

0 

0 

0 

0 

7 

725 

40.2 

0.1 

0.70 

0.39 

15 

2 

0 

0 

0 

0 

8 

555 

46.2 

0.2 

0.24 

0.23 

0 

0 

0 

0 

0 

0 

9 

313 

30.5 

1.3 

32.54 

0.93 

11 

4 

3 

1 

3 

2 

10 

472 

47.3 

0.2 

0.80 

0.46 

12 

0 

0 

0 

0 

0 

11 

809 

41.8 

0.1 

0.20 

0.35 

0 

0 

0 

0 

0 

0 

12 

432 

24.2 

2.3 

8.80 

0.77 

52 

10 

3 

3 

1 

0 

13 

557 

31.7 

0.3 

1.75 

0.59 

34 

4 

0 

0 

0 

0 

14 

387 

30.3 

0.3 

8.95 

3.71 

20 

10 

0 

3 

1 

0 

15 

596 

20.6 

2.6 

14.70 

0.89 

102 

49 

11 

7 

2 

1 

16 

1070 

27.6 

1.0 

12.30 

0.83 

114 

42 

16 

16 

7 

2 

17 

617 

30.5 

0.8 

26.35 

0.80 

72 

22 

11 

4 

1 

0 

18 

1486 

25.1 

2.1 

14.90 

0.81 

195 

54 

20 

4 

4 

2 

19 

897 

40.8 

0.9 

21.40 

0.90 

90 

31 

9 

5 

5 

1 

20 

429 

26.6 

1.0 

9.65 

0.86 

41 

14 

10 

4 

1 

1 

21 

568 

13.4 

1.8 

22.87 

0.77 

122 

47 

14 

3 

3 

1 

22 

875 

17.7 

2.2 

16.55 

0.83 

148 

64 

19 

9 

8 

0 

23 

733 

26.7 

1.0 

16.04 

0.87 

86 

37 

19 

4 

3 

1 

24 

460 

19.6 

2.2 

21.30 

0,82 

109 

33 

9 

4 

6 

0 

25 

380 

25.4 

0.9 

8.06 

0.79 

53 

16 

5 

2 

1 

0 

26 

593 

23.7 

1.9 

29.90 

0.89 

109 

40 

19 

4 

3 

0 

27 

815 

22.6 

1.2 

22.92 

0.89 

122 

67 

23 

11 

4 

0 

28 

1171 

28.6 

0.8 

30.10 

0.95 

77 

75 

34 

9 

6 

3 

29 

431 

19.6 

1.3 

21.57 

0.75 

186 

35 

6 

2 

1 

1 

30 

580 

22.6 

1.4 

28.45 

0.94 

209 

130 

141 

3 

6 

1 

31 

550 

17.4 

2.2 

23.38 

0.78 

103 

30 

9 

4 

2 

0 

32 

793 

24.0 

1.9 

12.95 

0.83 

119 

33 

8 

8 

2 

1 

33 

927 

18.2 

1.1 

17.14 

0.93 

193 

68 

35 

7 

1 

1 

34 

513 

19.4 

1.5 

14.24 

0.98 

78 

38 

20 

8 

1 

1 

35 

319 

25.9 

1.0 

2.90 

0.63 

17 

5 

1 

1 

0 

0 

36 

590 

25.2 

1.4 

18.38 

0.86 

64 

45 

8 

5 

3 

0 

37 

723 

29.4 

1.0 

9.56 

0.  79 

75 

31 

13 

5 

2 

0 

38 

1152 

27.9 

1.9 

13.54 

0.85 

121 

59 

17 

4 

3 

2 

39 

306 

26.1 

0. ; 

5.29 

0.74 

36 

11 

3 

2 

0 

1 

40 

457 

•>9.4 

1.6 

13.85 

1.00 

56 

18 

10 

2 

4 

1 

41 

1258 

39.7 

0.2 

1.24 

0.53 

24 

7 

4 

0 

1 

0 

42 

590 

42.4 

0.3 

0.28 

0.  35 

0 

0 

0 

0 

0 

0 

43 

418 

38.5 

0.4 

0.4? 

0.42 

6 

1 

0 

0 

0 

0 

•iA 

901 

41.8 

1.2 

4.84 

0.68 

26 

5 

3 

0 

3 

1 

45 

181 

13.1 

1.0 

9.44 

0.88 

37 

6 

4 

2 

2 

2 

46 

419 

46.1 

1.0 

6.80 

0.75 

13 

4 

3 

1 

0 

0 

47 

582 

32.0 

1.6 

17.16 

1.02 

25 

12 

7 

2 

5 

5 

48 

396 

28.1 

0.7 

2.60 

0.74 

36 

11 

3 

3 

0 

0 

49 

444 

38.8 

1.4 

4.90 

0.83 

37 

18 

2 

0 

1 

1 

50 

319 

18.6 

3.4 

8.22 

0.67 

30 

7 

3 

0 

0 

0 

51 

1316 

37.4 

0.5 

6.40 

0.64 

45 

8 

5 

1 

3 

1 

52 

436 

29.4 

1.3 

20.34 

0.94 

24 

10 

4 

2 

2 

2 

• Dashes  indicate 

that 

110  data  were 

collected 

a.s  a 

result 

of 

instrumentat 

ion  t?» lures 

Table  822 

Dynamics  Data  for  High- Performance  Ramcharger  with  800-lb  Payload 
Over  Traverse  Test  Course 


Terrain 

Unit 

Distance 

ft 

Speed 

mph 

rms 

Elevation 

in 

Absorbed 

Power 

watts 

Cargo 

rms 

g 

>1-1. 

No.  of Acceleration  Peaks 
in  Between  Ranee  Indicated 
,5  >1.5-2  >2-2.5  >2.5-3  >3-4 

>4 

1 

4055 

47.0 

0.2 

0.52 

0.44 

50 

10 

3 

1 

0 

0 

2 

590 

44.2 

0.3 

0.48 

0.38 

3 

0 

0 

0 

. 0 

0 

3 

416 

50.9 

0.4 

0.62 

0.42 

5 

0 

0 

0 

0 

0 

4 

1037 

47.1 

0.2 

0.76 

0.35 

12 

0 

0 

0 

0 

0 

5 

734 

47.2 

0.1 

0.54 

0.41 

14 

0 

0 

0 

0 

0 

6 

845 

46.9 

0.2 

0.40 

0.33 

6 

0 

0 

0 

0 

0 

7 

725 

46.6 

0.1 

1.26 

0.42 

21 

2 

0 

0 

0 

0 

8 

555 

53.3 

0.2 

0.44 

0.40 

11 

1 

0 

0 

0 

0 

9 

313 

27.4 

1.3 

1.88 

0.59 

6 

3 

1 

1 

0 

0 

10 

472 

44.1 

0.2 

0.80 

0.44 

10 

0 

0 

0 

0 

0 

11 

809 

50.2 

0.1 

0.26 

0.41 

5 

0 

0 

0 

0 

0 

12 

432 

24.3 

2.3 

8.62 

0.89 

44 

17 

3 

2 

1 

2 

13 

557 

38.0 

0.3 

3.08 

0.64 

33 

5 

2 

1 

0 

0 

14 

387 

28.7 

0.8 

11.46 

0.90 

27 

8 

4 

1 

3 

2 

15 

596 

18.1 

2.6 

13.90 

0.84 

96 

32 

8 

2 

1 

2 

16 

1070 

32.6 

1.0 

8.  76 

0.93 

290 

40 

28 

11 

5 

0 

17 

617 

32.4 

0.8 

8.52 

0.88 

125 

20 

10 

5 

3 

0 

18 

1486 

28.8 

2.1 

12.18 

1.00 

129 

67 

14 

11 

8 

2 

19 

89  7 

40.2 

0.9 

16.08 

1.02 

58 

21 

13 

4 

4 

2 

20 

429 

32.5 

1.0 

7.38 

1.09 

33 

25 

4 

8 

1 

2 

21 

568 

14.1 

1.8 

25.00 

0.93 

102 

36 

16 

9 

3 

1 

22 

875 

18.6 

2.2 

17.97 

0.87 

133 

59 

14 

8 

2 

2 

23 

733 

27.8 

1.0 

23.40 

1.09 

60 

47 

21 

9 

9 

2 

24 

460 

17.4 

2.2 

16.20 

0.92 

78 

37 

12 

1 

2 

0 

25 

380 

26.4 

0.9 

6.75 

0.83 

77 

32 

1 

2 

0 

0 

26 

593 

26.1 

1.9 

6.73 

0.90 

44 

21 

9 

5 

1 

3 

27 

815 

22.6 

1.2 

17.88 

0.91 

92 

37 

16 

2 

5 

2 

28 

1171 

29.4 

0.8 

9.42 

0.93 

107 

45 

26 

11 

3 

1 

29 

431 

23.3 

1.3 

22.35' 

1.06 

105 

73 

13 

8 

2 

2 

30 

580 

23.4 

1.4 

16.80 

1.02 

51 

28 

19 

11 

2 

2 

31 

550 

16.6 

2.2 

16.10 

0.87 

74 

19 

14 

5 

3 

1 

32 

793 

25.8 

1.9 

14.64 

1.00 

266 

45 

30 

9 

4 

2 

33 

927 

19.8 

1.1 

17.45 

0.92 

138 

72 

29 

4 

2 

0 

34 

513 

18.9 

1.5 

14.34 

0.84 

76 

29 

10 

2 

1 

0 

35 

319 

33.0 

1.0 

4.  70 

0.84 

17 

5 

4 

0 

0 

0 

36 

590 

25.  3 

1.4 

9.14 

1.01 

42 

31 

21 

4 

2 

0 

37 

723 

30.8 

1.0 

13.92 

1.02 

174 

56 

37 

10 

5 

1 

38 

1152 

29.2 

1.9 

11.52 

0.87 

98 

36 

15 

4 

5 

0 

39 

306 

24.8 

0.7 

4.38 

0.71 

34 

7 

2 

0 

0 

0 

40 

457 

23.4 

1.6 

17.00 

0.84 

45 

11 

7 

4 

0 

0 

41 

1258 

42.5 

0.2 

2.76 

0.55 

26 

12 

3 

0 

1 

0 

42 

590 

46.8 

0.3 

0.60 

0.36 

3 

0 

0 

0 

0 

0 

43 

418 

43.2 

0.4 

1.02 

0.46 

2 

0 

1 

0 

0 

0 

44 

901 

41.5 

1.2 

3.42 

0.63 

27 

2 

1 

2 

0 

0 

45 

181 

12.6 

1.0 

4.50 

0.76 

13 

11 

1 

0 

0 

0 

46 

419 

44.0 

1.0 

5.73 

1.05 

6 

6 

£ 

1 

0 

1 

47 

582 

30.5 

1.6 

6.62 

0.88 

28 

6 

1 

5 

1 

0 

48 

396 

29.0 

0.7 

3.10 

0.72 

17 

4 

3 

0 

0 

0 

49 

444 

43.  3 

1.4 

5.50 

0.87 

40 

10 

4 

1 

1 

0 

50 

319 

19.3 

3.4 

V.17 

0.67 

20 

5 

1 

0 

0 

0 

51 

1316 

35.9 

0.5 

4.68 

0.62 

45 

8 

4 

4 

2 

0 

52 

436 

25.9 

1.3 

13.30 

0.81 

15 

8 

0 

2 

1 

0 

4 


Table  B23 


Dynamics  Data  for  High-Perforaance  Blazer  with  800-lb  Payload 
Over  Traversr  Test  Course 


liiis  Absorbed  Cargo  No.  of  Acceleration  Peaks 


Terrain 

Distance 

Speed 

Elevation 

Power 

ms 

in  Between  Range 

Indicated 

Unit 

ft 

mph 

in 

watts 

g 

>1-1. 

5 >1.5-2 

>2-2.5 

>2.5-3 

>3-4 

>4 

1 

4055 

47.2 

0.2 

0.76 

0.48 

99 

28 

7 

3 

0 

0 

2 

590 

44.2 

0.3 

0.50 

0.41 

14 

0 

0 

0 

0 

0 

3 

416 

49.2 

0.4 

0.86 

0.45 

19 

0 

0 

0 

0 

0 

4 

1037 

49.5 

0.2 

1.67 

0.51 

73 

13 

2 

0 

0 

0 

5 

734 

49.1 

0.1 

0.52 

0.53 

66 

4 

0 

0 

0 

0 

6 

845 

50.1 

0.2 

0.77 

0.42 

28 

3 

0 

1 

0 

0 

7 

725 

46.6 

0.1 

1.40 

0.55 

35 

13 

4 

1 

0 

0 

8 

555 

51.2 

0.2 

0.44 

0.48 

23 

1 

1 

0 

0 

0 

9 

313 

26.0 

1.3 

3.43 

0.64 

8 

7 

3 

0 

1 

1 

10 

472 

39.7 

0.2 

0.57 

0.49 

18 

3 

0 

0 

0 

0 

11 

809 

50.2 

0.1 

0.29 

0.47 

38 

3 

1 

0 

0 

0 

12 

432 

22.5 

2.3 

6.73 

0.72 

54 

13 

6 

2 

0 

0 

13 

557 

35.8 

0.3 

3.02 

0.52 

20 

4 

1 

1 

0 

0 

14 

387 

29.3 

0.8 

6.10 

0.71 

31 

5 

2 

1 

1 

0 

15 

596 

17.2 

2.6 

15.41 

0.85 

111 

35 

22 

5 

5 

1 

16 

1070 

27.9 

1.0 

13.10 

0.92 

131 

56 

30 

23 

7 

1 

17 

617 

31.4 

0.8 

12.84 

0.86 

62 

29 

11 

7 

4 

0 

IS 

1486 

26.5 

2.1 

11.00 

0.82 

197 

54 

24 

19 

3 

0 

19 

897 

40.8 

0.9 

17.14 

0.92 

110 

38 

9 

6 

3 

1 

20 

429 

33.2 

1.0 

7.40 

0.93 

36 

22 

6 

4 

1 

1 

21 

568 

14.0 

1.8 

20.24 

0.84 

91 

33 

9 

3 

5 

1 

22 

875 

18.7 

2.2 

20.12 

0.85 

150 

64 

20 

9 

6 

1 

23 

733 

27,5 

1.0 

17.06 

0.99 

84 

42 

19 

12 

4 

1 

24 

460 

24.0 

2.2 

24.57 

1,08 

65 

50 

29 

9 

5 

0 

25 

380 

28.5 

0.9 

11.72 

0.87 

171 

21 

6 

1 

1 

1 

26 

593 

25.0 

1.9 

11.14 

0.90 

44 

27 

19 

6 

4 

2 

27 

815 

22.2 

1.2 

19.82 

0.99 

250 

101 

24 

6 

12 

2 

28 

1171 

28.8 

0.8 

14,2a 

1.05 

133 

67 

29 

9 

8 

3 

29 

431 

22.3 

1.3 

22.42 

0.95 

125 

63 

18 

3 

4 

2 

30 

580 

23.3 

1.4 

18.98 

1.12 

296 

48 

24 

9 

7 

5 

31 

550 

19.7 

2.2 

26.27 

0.97 

62 

38 

24 

13 

4 

2 

32 

793 

24.0 

1.9 

16.15 

0.93 

123 

51 

29 

6 

7 

1 

33 

927 

19.8 

1.1 

24.06 

0.94 

162 

76 

31 

7 

1 

1 

34 

513 

20.1 

1.5 

13.80 

0.88 

84 

40 

16 

1 

2 

0 

35 

319 

32.0 

1.0 

7.08 

0.82 

29 

7 

5 

2 

2 

0 

36 

590 

25.8 

1.4 

15.55 

1.03 

61 

45 

22 

7 

6 

1 

37 

723 

31,6 

1.0 

8.91 

0.82 

99 

26 

14 

3 

1 

0 

38 

1152 

28.4 

1.9 

11.20 

0.82 

116 

39 

13 

3 

2 

0 

39 

306 

26.8 

0.7 

4.78 

0.71 

34 

12 

3 

0 

0 

0 

40 

457 

22.9 

1.6 

13. 49 

0.70 

57 

18 

0 

2 

0 

0 

41  • 

1258 

41.6 

0.2 

2.42 

0.56 

41 

12 

7 

2 

0 

0 

42 

590 

47.9 

0.3 

0.60 

0.41 

14 

1 

0 

0 

0 

0 

43 

418 

44.5 

0.4 

0.96 

0.55 

24 

5 

1 

0 

0 

0 

44 

901 

43.9 

1.2 

3.05 

0.60 

23 

9 

5 

0 

0 

0 

45 

181 

12.1 

1.0 

7.60 

0.65 

24 

3 

1 

0 

0 

0 

46 

419 

40.8 

1.0 

5.28 

0.78 

7 

2 

i 

1 

1 

1 

47 

582 

29.6 

1.6 

5.51 

0.70 

28 

11 

2 

2 

0 

0 

48 

396 

30.3 

0.7 

1.74 

0.67 

22 

5 

3 

0 

2 

0 

49 

444 

42.1 

1.4 

8.82 

0.84 

22 

15 

6 

0 

0 

0 

50 

319 

18.8 

3.4 

8.38 

0.65 

23 

6 

1 

0 

0 

0 

51 

1316 

33.2 

0.5 

6.40 

0.62 

42 

12 

7 

3 

0 

0 

52 

436 

24.4 

1.3 

7.66 

0.56 

16 

2 

1 

0 

0 

0 

Table  B24 


Dynamics  Data  for  Hlgh-Perfonnance  CJ5  with  800-lb  Payload 
Over  Traverse  Test  Course 


rms  Absorbed  Cargo  Mo.  of  Acceleration  Points 

Terrain  Distance  Speed  Elevation  Power  rms  in  Between  Range  Indicated 


Unit 

ft 

mph 

in 

watts 

P 

>1-1.5 

>1.5-2 

>2-2.5 

>2.5-3 

>3-4 

1 

4055 

41.3 

0.2 

0.50 

0.44 

48 

11 

2 

0 

0 

0 

2 

590 

42.8 

0.3 

0.38 

0.42 

2 

0 

0 

0 

0 

0 

3 

416 

46.0 

0.4 

0.54 

0.42 

6 

0 

0 

0 

0 

0 

4 

1037 

43.1 

0.2 

0.96 

0.46 

28 

5 

0 

0 

0 

0 

5 

734 

44.  7 

0.1 

0.52 

0.47 

19 

0 

0 

0 

0 

0 

6 

845 

43.0 

0.2 

0.40 

0.39 

18 

0 

0 

0 

0 

0 

7 

725 

42.6 

0.1 

0.74 

0.46 

15 

3 

0 

0 

0 

0 

8 

555 

43.0 

0.2 

0.50 

0.38 

5 

0 

0 

0 

0 

0 

9 

313 

31.4 

1.3 

3.76 

0.65 

16 

4 

1 

3 

■0 

0 

10 

472 

44.  7 

0.2 

0.65 

0.56 

29 

8 

0 

0 

0 

0 

11 

809 

46.0 

0.1 

0.72 

0.38 

5 

0 

0 

0 

0 

0 

12 

432 

23.0 

2.3 

2.96 

0.71 

39 

18 

3 

0 

0 

0 

13 

557 

42.2 

0.3 

2.27 

0.66 

36 

7 

5 

0 

0 

0 

14 

387 

28.1 

0.8 

2.75 

0.66 

30 

8 

2 

0 

0 

0 

15 

596 

18.5 

2.6 

9.28 

0.87 

102 

51 

15 

7 

2 

0 

16 

1070 

28.1 

1.0 

5.36 

0.84 

124 

47 

22 

7 

6 

0 

17 

617 

30.7 

0.8 

4.84 

0.82 

66 

24 

8 

8 

0 

0 

18 

1486 

22. 7 

2.1 

6.44 

0.71 

151 

55 

18 

3 

0 

0 

19 

897 

33.6 

0.9 

5.60 

0.78 

75 

31 

6 

0 

3 

0 

20 

429 

29.9 

1.0 

5.00 

0.87 

29 

17 

6 

5 

1 

1 

21 

568 

14.  3 

l.S 

17.20 

0.81 

110 

36 

19 

6 

1 

0 

22 

875 

17.8 

2.2 

14.59 

0.80 

139 

53 

22 

10 

0 

3 

23 

733 

23.5 

1.0 

9.08 

0.85 

65 

29 

9 

3 

3 

2 

24 

460 

19.6 

2.2 

10.60 

0.79 

85 

22 

9 

4 

0 

0 

25 

380 

24.7 

0.9 

6.95 

0.78 

53 

22 

8 

2 

1 

0 

26 

593 

22.7 

1.9 

5.33 

0.67 

6.’ 

16 

6 

1 

1 

0 

27 

815 

22.8 

1.2 

11.12 

0.94 

121 

61 

23 

4 

2 

3 

28 

1171 

27.9 

0.8 

8.66 

0.93 

134 

61 

28 

12 

6 

2 

29 

431 

20.4 

1.3 

17.15 

0.83 

69 

20 

6 

3 

2 

0 

30 

580 

23.8 

1.4 

8.40 

0.93 

94 

36 

10 

8 

4 

0 

31 

550 

18.5 

2.2 

17.24 

0.89 

76 

21 

13 

6 

7 

0 

32 

793 

22.3 

1.9 

8.48 

0.86 

151 

47 

17 

5 

2 

0 

33 

927 

19.6 

1.1 

12.48 

1.01 

187 

117 

37 

15 

9 

12 

34 

513 

19.7 

1.5 

7.40 

0.91 

87 

44 

18 

3 

3 

1 

35 

319 

30.2 

1.0 

1.38 

0.70 

26 

5 

1 

0 

0 

0 

36 

590 

23.7 

1.4 

8.76 

0.93 

75 

47 

17 

7 

3 

0 

37 

723 

27.7 

1.0 

5.52 

0.75 

77 

12 

10 

1 

2 

0 

38 

1152 

24.4 

1.9 

9.29 

0.73 

121 

42 

8 

5 

1 

0 

39 

306 

23.4 

0.7 

4.14 

0.64 

30 

6 

2 

0 

0 

0 

40 

457 

24.0 

1.6 

8.31 

- 

- 

- 

- 

- 

- 

41 

1258 

34.3 

0.2 

2.80 

0.54 

48 

14 

4 

1 

0 

0 

42 

590 

42.8 

0.3 

0.70 

0.42 

10 

0 

0 

0 

0 

0 

43 

418 

38.0 

0.4 

0.72 

0.41 

3 

0 

0 

3 

0 

0 

44 

901 

39.9 

1.2 

3.34 

0.60 

34 

9 

3 

0 

0 

0 

45 

181 

10.1 

1.0 

5.50 

0.55 

10 

1 

0 

0 

0 

0 

46 

419 

36.6 

1.0 

2.72 

0.67 

5 

1 

2 

1 

0 

0 

47 

582 

29.2 

1.6 

5.40 

0.71 

283 

163 

33 

2 

0 

0 

48 

396 

27.0 

0.7 

1.96 

0.72 

25 

3 

6 

2 

0 

1 

49 

444 

32.9 

1.4 

4.64 

0.72 

36 

9 

5 

1 

0 

0 

50 

319 

19.4 

3.4 

6^36 

0.67 

27 

4 

2 

0 

0 

0 

51 

1316 

35.9 

0.5 

5.02 

0.61 

51 

13 

5 

2 

2 

0 

52 

436 

26.1 

1.3 

8.38 

0.67 

17 

7 

3 

0 

0 

0 

Dashes  indicate  that  no  data  were  collected  as  a result  of  instrumentation  failures. 
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Dynamics  Data  for  High-Performance  Scout  wJ  *^-lb  Payload 
Over  Traverse  Test  Course 


rms  Absorbed  Cargo  No.  of  Acceleration  Peaks 


Terrain  Distance  Speed  Elevation  Power  rms  in  Between  Range  Indicated 


Unit 

ft 

mph 

In 

watts 

e 

>1-1.5 

>1.5-2 

>2-2.5 

>2.5-3 

>3-4 

>4 

1 

4055 

41.9 

0.2 

0.54 

0.37 

22 

4 

1 

1 

1 

0 

2 

590 

42.8 

0.3 

0.38 

0.29 

0 

0 

0 

0 

0 

0 

3 

416 

42.5 

0.4 

0.22 

0.31 

0 

0 

0 

0 

0 

0 

4 

1037 

45.3 

0.2 

0.74 

0.32 

6 

0 

0 

0 

0 

0 

5 

734 

45.1 

0.1 

0.50 

0.33 

3 

0 

0 

0 

0 

0 

6 

845 

42.7 

0.2 

0.44 

0.29 

3 

0 

0 

0 

0 

0 

7 

725 

49.4 

0.1 

0.86 

0.31 

3 

1 

0 

0 

0 

0 

8 

555 

48.5 

0.2 

0.38 

0.28 

1 

0 

0 

0 

0 

0 

9 

313 

26.4 

1.3 

1.38 

0.49 

5 

0 

0 

0 

0 

0 

10 

472 

42.4 

0.2 

0.58 

0.36 

2 

0 

0 

0 

0 

0 

11 

809 

46.8 

0.1 

0.16 

0.30 

0 

0 

0 

0 

0 

0 

12 

432 

17.3 

2.3 

3.54 

_ lb 

- 

- 

- 

- 

- 

- 

13 

557 

39.6 

0.3 

3.46 

0.52 

17 

2 

0 

0 

0 

0 

14 

387 

32.2 

0.8 

7.88 

0.84 

27 

•> 

n 

2 

0 

1 

15 

596 

20.1 

2.6 

14.20 

0.93 

81 

27 

4 

1 

2 

2 

16 

1070 

29.7 

1.0 

10.72 

0.83 

76 

35 

14 

7 

1 

1 

17 

617 

32.4 

0.8 

10.02 

0.84 

33 

15 

7 

3 

2 

2 

18 

1486 

26.3 

2.1 

9.58 

0.80 

112 

39 

10 

5 

4 

2 

19 

897 

42.2 

0,9 

8.56 

0.82 

56 

18 

8 

2 

0 

0 

20 

429 

30.5 

1.0 

7.88 

0.89 

32 

8 

5 

3 

1 

0 

21 

568 

15.4 

1.8 

14.76 

0.80 

100 

30 

12 

2 

1 

1 

22 

875 

19.8 

2.2 

11.52 

0.81 

107 

40 

10 

7 

3 

2 

23 

733 

28.4 

1.0 

8.26 

0.81 

68 

15 

9 

0 

1 

0 

24 

460 

24.9 

2.2 

12.34 

0.97 

49 

23 

12 

5 

4 

0 

25 

380 

29.8 

0.9 

5.58 

0.79 

46 

16 

2 

0 

0 

0 

26 

593 

25.9 

1.9 

12.23 

0.89 

72 

25 

11 

4 

0 

1 

27 

815 

24.0 

1.2 

10.34 

0.87 

96 

51 

16 

6 

3 

0 

28 

1171 

33.0 

0.8 

11.13 

0.92 

91 

31 

13 

4 

3 

0 

29 

431 

21.0 

1.3 

11.48 

0.88 

54 

24 

4 

2 

2 

0 

30 

580 

22.2 

1.4 

10.20 

0.83 

52 

22 

11 

4 

0 

0 

31 

550 

18.8 

2.2 

12.54 

0.79 

61 

15 

11 

1 

2 

0 

32 

793 

26.5 

1.9 

12.53 

0.96 

82 

35 

13 

9 

5 

0 

33 

927 

20.3 

1.1 

11.88 

0.89 

162 

54 

24 

5 

3 

0 

34 

513 

22.  7 

1.5 

10.96 

0.89 

58 

32 

3 

5 

1 

0 

35 

319 

32.0 

1.0 

4.00 

0.76 

21 

3 

3 

1 

0 

0 

36 

590 

25.1 

1.4 

15.69 

1.02 

43 

36 

9 

4 

5 

0 

37 

723 

31.4 

1.0 

10.57 

0.77 

48 

16 

12 

0 

3 

0 

38 

1152 

29.5 

1.9 

9.60 

0.79 

89 

24 

11 

5 

3 

0 

39 

306 

26.1 

0.7 

4.92 

0.71 

34 

9 

3 

0 

0 

0 

40 

457 

21.  3 

1.6 

4.60 

0.66 

35 

4 

1 

1 

1 

0 

41 

1258 

41.1 

0.2 

2.26 

0.59 

28 

8 

4 

3 

2 

0 

42 

590 

41.5 

0.  3 

0.  36 

0.30 

0 

0 

0 

0 

0 

0 

43 

418 

40.7 

0.4 

0.94 

0.43 

3 

1 

0 

0 

0 

0 

44 

901 

44.5 

1.2 

3.22 

0.62 

20 

5 

1 

2 

0 

0 

45 

181 

13.6 

1.0 

6.42 

0.73 

16 

7 

1 

0 

0 

0 

4b 

419 

43.  3 

1.0 

3.42 

0.68 

17 

11 

0 

1 

0 

0 

47 

582 

29.2 

1.6 

5.10 

0.63 

14 

2 

1 

0 

1 

0 

48 

396 

30.7 

0.7 

1.72 

0.62 

13 

2 

2 

0 

0 

0 

49 

444 

42.1 

1.4 

C.75 

0.79 

26 

8 

0 

1 

1 

0 

50 

319 

18.4 

3.4 

8.98 

0.62 

18 

3 

0 

0 

0 

0 

51 

1316 

37.1 

0.5 

3.44 

0.60 

31 

9 

0 

1 

0 

0 

52 

436 

27.5 

1.3 

3.54 

0.64 

18 

2 

1 

0 

0 

1 

I 

i 


Dashes  indicate  that  no  data  were  collected  as  a result  of  instrumentation  failures. 


Table  B26 

Dynamics  Data  for  High-Performance  Bronco  with  800-lb  Payload 


Over  Traverse  Test  Course 


£•  f 


errain 

Unit 

Distance 

ft 

Speed 

mph 

rms 

Elevation 

in 

Absorbed 

Power 

watts 

Cargo 

rms 

K 

No 

in 

>1-1.5 

of  Acceleration  Peaks 
Between  Range  Indicated 
>1.5-2  >2-2.5  >2.5-3  >3-4 

>4 

1 

4055 

40.7 

0.2 

0.80 

0.42 

44 

10 

3 

1 

0 

0 

2 

590 

40.2 

0.3 

0.44 

0.35 

0 

0 

0 

0 

0 

0 

3 

416 

40.  7 

0.4 

0.39 

0.34 

0 

0 

0 

0 

0 

0 

4 

1037 

40.4 

0.2 

1.16 

0.40 

19 

2 

0 

0 

0 

0 

5 

734 

41.4 

0.1 

0.26 

^ * 

- 

- 

- 

- 

- 

- 

6 

845 

40.6 

0.2 

1.10 

0.50 

11 

3 

1 

0 

0 

0 

7 

725 

41.2 

0.1 

1.50 

0.48 

29 

2 

2 

0 

0 

0 

8 

555 

42.1 

0.2 

0.48 

0.30 

0 

0 

0 

0 

0 

0 

9 

313 

34.4 

1.3 

10.58 

0.86 

4 

3 

2 

2 

0 

0 

10 

472 

44.1 

0.2 

0.70 

0.50 

14 

2 

1 

0 

0 

0 

11 

809 

41.2 

0.1 

0.26 

0.36 

5 

0 

0 

0 

0 

0 

12 

432 

25.8 

2.3 

9.22 

0.81 

46 

13 

5 

1 

1 

0 

13 

557 

39.6 

0.3 

1.92 

0.57 

28 

2 

0 

0 

0 

0 

14 

387 

30.7 

0.8 

11.90 

0.76 

31 

7 

2 

0 

1 

0 

15 

596 

20.8 

2.6 

14.10 

0.85 

87 

30 

13 

3 

0 

0 

16 

1070 

30.4 

1.0 

15.  36 

0.81 

88 

41 

5 

6 

2 

2 

17 

617 

31.9 

0.8 

17.60 

0.80 

40 

16 

8 

1 

0 

0 

18 

1486 

26.0 

2.1 

IQ.  84 

0.81 

147 

53 

11 

8 

3 

1 

19. 

897 

39.7 

0.9 

15.09 

0.81 

61 

20 

6 

2 

1 

0 

20 

429 

32.2 

1.0 

12.44 

0.88 

32 

7 

4 

2 

0 

0 

21 

568 

16.1 

1.8 

29.73 

0.86 

83 

57 

16 

4 

0 

0 

22 

875 

20.0 

2.2 

12.85 

0.81 

123 

52 

10 

6 

0 

0 

23 

733 

28.4 

1.0 

13.28 

0.84 

73 

26 

5 

6 

0 

0 

24 

460 

25.7 

2.2 

16.50 

0.94 

70 

38 

13 

3 

2 

0 

25 

380 

30.9 

0.9 

8.00 

0.89 

44 

21 

5 

3 

0 

0 

26 

593 

23.8 

1.9 

18.35 

0.87 

77 

32 

10 

1 

1 

0 

27 

815 

23.0 

1.2 

24.  is 

0.89 

100 

42 

18 

4 

2 

1 

28 

1171 

30.4 

0.8 

19. 8» 

0.95 

97 

52 

30 

10 

2 

1 

29 

431 

22.6 

1.3 

16.45 

0.82 

60 

24 

8 

1 

0 

0 

30 

580 

25.7 

1.4 

15.72 

0.91 

79 

36 

14 

3 

2 

0 

31 

550 

21.4 

2.2 

25.45 

0.91 

65 

27 

17 

2 

3 

0 

32 

793 

27.0 

1.9 

11.98 

0.87 

84 

41 

18 

1 

0 

0 

33 

927 

19.5 

1.1 

19.08 

0.90 

145 

67 

27 

7 

2 

0 

34 

513 

22.3 

1.5 

13.98 

0.88 

69 

22 

10 

4 

3 

0 

35 

319 

29.8 

1.0 

4.05 

0.74 

29 

3 

4 

0 

0 

0 

36 

590 

26.3 

1.4 

12.57 

0.89 

74 

32 

10 

4 

1 

1 

37 

723 

30.8 

1.0 

13.04 

0.83 

49 

22 

13 

5 

1 

1 

38 

1152 

28.1 

1.9 

9.96 

0.76 

113 

34 

9 

4 

0 

0 

39 

306 

25.8 

0.7 

6.35 

0.66 

27 

4 

1 

0 

0 

0 

40 

457 

27.1 

1.6 

13.26 

0.83 

46 

9 

4 

4 

2 

0 

41 

1258 

39.0 

0.2 

2.16 

0.53 

36 

10 

4 

2 

0 

0 

42 

590 

40.2 

0.3 

0.44 

0.33 

0 

0 

0 

0 

0 

0 

43 

418 

40.7 

0.4 

0.82 

0.43 

6 

0 

0 

0 

0 

0 

44 

901 

42.1 

1.2 

2.32 

0.59 

26 

4 

1 

0 

0 

0 

45 

181 

14.2 

1.0 

7.05 

0.72 

26 

7 

0 

0 

0 

0 

46 

419 

39.7 

1.0 

3.56 

0.73 

12 

2 

1 

2 

1 

0 

47 

582 

27.0 

1.6 

9.20 

0.68 

16 

6 

5 

1 

1 

0 

48 

396 

29.7 

0.7 

3.97 

0.65 

17 

12 

1 

0 

0 

0 

49 

444 

40.9 

1.4 

7.50 

0.81 

19 

11 

1 

0 

0 

0 

50 

319 

19.3 

3.4 

6.80 

0.69 

26 

8 

0 

0 

0 

0 

51 

1316 

35.3 

0.5 

3.15 

0.61 

44 

9 

4 

1 

1 

0 

52 

436 

27.0 

1.3 

12.43 

0.78 

14 

9 

3 

0 

0 

0 

* Dashes  indicate  tliat  no  data  were  collected  as  a result  of  instrumentation  failures. 


Absorbed  Cargo 


No.  of  Acceleration  Peaks 


lerraln 

Unit 

Distance 

ft 

Speed 

mph 

Elevation 

in 

Power 

watts 

ros 

e 

>1-1. 

in  Between  Ranee 
5 >1.5-2  >2-2.5 

Indicated 
>2.5-3  >3-4 

>4 

1 

4055 

41.3 

0.2 

0.94 

0.35 

24 

3 

4 

0 

0 

1 

2 

590 

38.7 

0.3 

0.54 

0.28 

2 

0 

0 

0 

0 

0 

3 

416 

40.  7 

0.4 

0.54 

0.28 

0 

0 

0 

0 

0 

0 

4 

1037 

42.6 

0.2 

1.09 

0.26 

3 

0 

0 

0 

0 

0 

5 

734 

41.7 

0.1 

0.92 

0.30 

0 

0 

0 

0 

0 

0 

6 

845 

42.4 

0.2 

0.62 

0.24 

0 

0 

0 

0 

0 

0 

7 

725 

46.2 

0.1 

0.77 

0.28 

1 

0 

0 

0 

0 

0 

8 

555 

42.5 

0.2 

0.36 

0.22 

0 

0 

0 

0 

0 

0 

9 

313 

23.2 

1.3 

4.26 

0.50 

6 

1 

0 

1 

0 

0 

10 

472 

36.2 

0.2 

1.18 

0.30 

2 

0 

0 

0 

0 

0 

11 

809 

48.4 

0.1 

0.41 

0.30 

0 

0 

0 

0 

0 

0 

12 

432 

23.8 

2.3 

6.64 

0.56 

48 

1 

0 

0 

0 

0 

13 

557 

31.  7 

0.3 

4.30 

0.37 

7 

0 

0 

0 

0 

0 

14 

387 

31.4 

0.8 

0.54 

0.63 

21 

3 

3 

0 

0 

0 

15 

596 

19.9 

2.6 

14.30 

0.63 

85 

20 

5 

1 

1 

0 

16 

1070 

28.1 

1.0 

13.34 

0.75 

119 

61 

11 

4 

3 

2 

17 

617 

31.2 

0.8 

11.87 

0.61 

55 

10 

4 

0 

0 

0 

18 

1486 

26.5 

2.1 

14.14 

0.63 

121 

39 

10 

7 

2 

0 

19 

897 

40.0 

0.9 

11.18 

0.65 

49 

21 

8 

2 

0 

0 

20 

429 

31.8 

1.0 

10.  70 

0.69 

41 

12 

2 

2 

1 

0 

21 

568 

15.7 

1.8 

18.42 

0.61 

101 

,16 

4 

2 

1 

0 

22 

875 

17.8 

2.2 

21.36 

0.60 

97 

21 

8 

2 

2 

2 

23 

733 

24.3 

1.0 

19.58 

0.63 

83 

13 

3 

3 

0 

2 

24 

460 

23.4 

2.2 

16.99 

0.66 

85 

13 

3 

0 

0 

0 

25 

380 

25.9 

0.9 

9.70 

0.61 

35 

99 

2 

1 

0 

0 

26 

593 

23.8 

1.9 

6.25 

0.55 

43 

7 

1 

2 

0 

0 

27 

815 

22.7 

1.2 

19.14 

0.73 

108 

28 

2 

6 

1 

1 

28 

1171 

29.8 

0.8 

18.60 

0.81 

130 

50 

11 

7 

3 

3 

29 

431 

20.4 

1.3 

28.25 

0.64 

63 

13 

0 

1 

1 

0 

30 

580 

22.2 

1.4 

22.40 

0.68 

91 

18 

3 

2 

1 

0 

31 

550 

17.7 

2.2 

24.20 

0.63 

61 

17 

5 

2 

1 

0 

32 

793 

27.0 

1.9 

15.95 

0.62 

92 

14 

5 

0 

2 

0 

33 

927 

20.1 

1.1 

13.35 

0.75 

168 

28 

10 

3 

1 

3 

34 

513 

20.8 

1.5 

14.34 

0.64 

62 

13 

2 

0 

1 

0 

35 

319  • 

29.4 

1.0 

4.00 

0.55 

12 

1 

0 

0 

0 

0 

36 

590 

25.3 

1.4 

14.12 

0.69 

66 

17 

3 

2 

0 

0 

37 

723 

26.9 

1.0 

12.08 

0.60 

53 

16 

1 

1 

0 

0 

38 

1152 

27.1 

1.9 

10.00 

0.58 

73 

9 

5 

1 

0 

0 

39 

306 

23.2 

0.  7 

4.00 

0.50 

10 

1 

0 

0 

0 

0 

40 

45  7 

22.3 

1.6 

9.07 

0.55 

24 

9 

0 

0 

0 

0 

41 

1258 

41.9 

0.2 

2. 70 

0.42 

23 

5 

0 

0 

0 

0 

42 

590 

42.4 

0.3 

0.72 

0.29 

0 

0 

0 

0 

0 

0 

43 

418 

36.6 

0.4 

0.90 

0.39 

2 

0 

0 

0 

0 

0 

44 

901 

41.8 

1.2 

6.10 

0.48 

5 

3 

0 

1 

0 

0 

45 

181 

12.3 

1.0 

5.16 

0.50 

8 

0 

0 

0 

0 

0 

4b 

419 

38.1 

1.0 

10.26 

0.68 

10 

2 

0 

0 

1 

1 

47 

582 

27.2 

1.6 

8.38 

0.54 

11 

2 

1 

0 

1 

0 

48 

396 

27.0 

0.7 

2.00 

0.45 

6 

0 

0 

0 

0 

0 

49 

444 

35.6 

1.4 

7.46 

0.59 

15 

1 

1 

0 

0 

0 

50 

319 

18.4 

3.4 

5.  78 

0.50 

5 

1 

0 

0 

0 

0 

51 

1316 

32.9 

0.5 

3.30 

0.39 

12 

5 

0 

0 

0 

0 

52 

436 

25.0 

1.3 

15.42 

0.51 

17 

5 

0 

1 

0 

0 

Table  B28 


Dynamics  Data  for  Standard  Ramcharger  with  Rated  Payload 
Over  Traverse  Test  Course 


i;  i 


i 


f 


1 

i 

r 


i » 


Terrain 

Unit 

Distance 

ft 

Speed 

mph 

rms 

Elevation 

in 

Absorbed 

Power 

watts 

Cargo 

rms 

K 

1 

A 

No.  of  Accelerat 
in  Between  P.ange 

,5  >1.5-2  >2-2.5 

ion  Peaks 
Indi cated 

>2.5-3  >3-4 

>4 

1 

4055 

41.3 

0.2 

0.58 

0.37 

31 

3 

1 

0 

0 

0 

2 

590 

41.1 

0.3 

0.35 

0.35 

0 

0 

0 

0 

0 

0 

3 

416 

40.7 

0.4 

0.46 

C.36 

4 

C 

0 

0 

0 

0 

4 

1037 

42.6 

0.2 

1.02 

0.36 

7 

0 

0 

0 

0 

0 

5 

734 

42.4 

0.1 

0.62 

0.34 

■1 

0 

0 

0 

0 

0 

6 

845 

40.0 

0.2 

0.35 

0.30 

0 

0 

0 

0 

0 

0 

7 

725 

41.9 

0.1 

1.07 

0.38 

8 

0 

0 

0 

0 

0 

8 

555 

39.4 

0.2 

1.40 

0.46 

22 

3 

1 

2 

. 0 

0 

9 

313 

25.4 

1.3 

4.44 

0.51 

7 

3 

0 

0 

1 

0 

10 

472 

35.8 

0.2 

0.49 

0.39 

7 

0 

0 

0 

0 

0 

11 

809 

44.5 

0.1 

0.20 

0.35 

3 

0 

0 

0 

0 

0 

12 

432 

21.7 

2.3 

6.56 

0.58 

29 

3 

0 

0 

1 

0 

13 

557 

34.5 

0.3 

2.23 

0.44 

6 

1 

0 

0 

0 

0 

14 

387 

28.4 

0.8 

9.20 

0.68 

24 

6 

1 

1 

1 

0 

15 

596 

16.0 

2.6 

12.16 

0.73 

99 

22 

7 

1 

1 

1 

16 

1070 

26.3 

1.0 

8.00 

0.68 

97 

22 

10 

5 

3 

0 

17 

617 

30.0 

0.8 

10.5  7 

0.66 

48 

14 

4 

1 

0 

0 

18 

1486 

24.8 

2.1 

10.57 

0.73 

117 

41 

14 

6 

4 

1 

19 

897 

38.7 

0.9 

7.27 

0.67 

56 

8 

8 

2 

0 

0 

20 

429 

34.0 

1.0 

7.04 

0.83 

48 

19 

3 

2 

1 

0 

21 

568 

14.7 

1.8 

19.12 

0.83 

88 

30 

13 

9 

2 

0 

22 

875 

18.2 

2.2 

18.06 

0.73 

107 

32 

10 

4 

2 

1 

23 

733 

24.3 

1.0 

15.04 

0.81 

78 

22 

6 

7 

0 

1 

24 

460 

20.1 

2.2 

20.40 

0.79 

59 

15 

13 

6 

0 

0 

25 

380 

24.9 

0.9 

8.57 

0.64 

29 

5 

3 

0 

0 

0 

26 

593 

21.5 

1.9 

7.66 

0.66 

53 

16 

4 

0 

0 

0 

27 

815 

22.3 

1.2 

17.52 

0.82 

109 

39 

12 

8 

3 

0 

28 

1171 

27.0 

0.8 

12.16 

0.79 

102 

43 

14 

11 

3 

0 

29 

431 

20.0 

1.3 

13.01 

0.81 

197 

19 

9 

2 

0 

0 

30 

580 

23.2 

1.4 

15.47 

0.85 

92 

39 

10 

5 

1 

0 

31 

550 

18.8 

2.2 

19.66 

0.84 

73 

30 

19 

0 

2 

1 

32 

793 

22.7 

1.9 

14.49 

0.76 

124 

40 

10 

7 

1 

0 

33 

927 

19.4 

l.l 

17.85 

0.82 

159 

37 

19 

12 

3 

0 

34 

513 

16.5 

1.5 

12.26 

0.75 

55 

23 

11 

3 

0 

0 

35 

319 

32.5 

1.0 

6.64 

0.70 

29 

4 

3 

1 

0 

0 

36 

590 

24.8 

1.4 

10.72 

0.91 

77 

38 

13 

10 

4 

0 

37 

723 

29.4 

1.0 

10.6  7 

0.63 

79 

41 

13 

2 

5 

1 

38 

1152 

26.5 

1.9 

12.08 

0.75 

118 

49 

7 

2 

2 

2 

39 

•>06 

20.9 

0.7 

6.38 

0.64 

36 

6 

1 

0 

0 

0 

40 

457 

16.1 

1.6 

10.24 

0.67 

33 

12 

6 

1 

0 

2 

41 

1258 

41.0 

0.2 

2.13 

0.49 

29 

9 

5 

0 

0 

0 

42 

590 

41.1 

0.3 

0.44 

0.37 

0 

0 

0 

0 

0 

0 

43 

■a8 

40.7 

0.4 

0.7C 

0.39 

1 

0 

0 

0 

0 

0 

44 

901 

37.9 

1.2 

2.70 

0.48 

26 

1 

0 

0 

0 

0 

45 

181 

10.8 

1.0 

5.69 

0.56 

11 

2 

0 

0 

0 

0 

46 

419 

37.6 

1.0 

4.20 

0.69 

9 

4 

0 

1 

1 

0 

47 

582 

27.8 

1.6 

3.90 

0.59 

14 

7 

1 

0 

0 

0 

48 

396 

27.6 

0.7 

1.60 

0.55 

6 

9 

1 

0 

0 

0 

49 

444 

37.4 

1.4 

7.55 

0.73 

34 

9 

1 

2 

0 

0 

50 

319 

16.5 

3.4 

10.99 

0.63 

11 

3 

4 

1 

1 

0 

51 

1316 

33.7 

0.5 

4.28 

0.47 

23 

4 

2 

0 

1 

0 

52 

436 

24.4 

1 3 

8.42 

0.70 

15 

6 

2 

1 

0 

0 

! 


Table  B29 


Dynamles  Data  for  Standard  Blazer  with  kated  Payload 
Over  Traverse  Test  Course 


rms  Absorbed  Cargo  No.  of  Acceleration  Peaks 


Terrain 

Unit 

Distance 

ft 

Speed 

mph 

Elevation 

In 

Power 

watts 

rme 

>1-1. 

in  Between  Range 
5 >1.5-2  >2-2.5 

Indicated 
>2.5-3  >3-4 

1 

4055 

41.0 

0.2 

0.57 

0.42 

38 

10 

10 

3 

1 

0 

2 

390 

40.2 

0,3 

0.43 

0.32 

0 

0 

0 

0 

0 

0 

3 

416 

43.2 

0.4 

0.59 

0.40 

5 

0 

0 

0 

0 

0 

A 

1037 

40.6 

0.2 

1.40 

0.44 

19 

12 

1 

1 

0 

0 

5 

734 

41,0 

0.1 

0.44 

0.43 

19 

3 

0 

0 

0 

0 

6 

845 

40.6 

0.2 

0.58 

0.39 

9 

2 

3 

2 

0 

0 

7 

725 

40.9 

0.1 

0.88 

0.45 

31 

7 

0 

0 

0 

0 

8 

555 

47.3 

0.2 

0.92 

0.51 

14 

2 

3 

3 

1 

0 

9 

313 

26.0 

1.3 

1.42 

0.52 

8 

1 

1 

0 

0 

0 

10 

472 

37.4 

0.2 

0.43 

0.39 

8 

0 

0 

0 

0 

0 

11 

809 

41.5 

0.1 

0.26 

0.40 

6 

3 

0 

0 

0 

0 

12 

432 

19.1 

2.3 

4.23 

0.59 

29 

6 

1 

0 

0 

0 

13 

557 

34.5 

0.3 

1.60 

0.47 

17 

3 

1 

0 

0 

0 

14 

387 

29.3 

0.8 

4.74 

0.70 

15 

6 

2 

1 

0 

0 

15 

596 

17.4 

2.6 

11.32 

0.77 

88 

33 

12 

5 

2 

0 

16 

1070 

25.0 

1.0 

6.60 

0.68 

103 

33 

8 

2 

3 

0 

17 

617 

31.2 

0.8 

6.22 

0.77 

51 

14 

/ 

2 

3 

0 

18 

1486 

24.6 

2.1 

6.10 

0.71 

153 

47 

8 

7 

1 

0 

19 

897 

38.7 

0.9 

5.75 

0.84 

82 

29 

5 

5 

7 

0 

20 

429 

34.8 

1.0 

5.17 

0.89 

45 

21 

8 

1 

2 

1 

21 

568 

14.1 

1.8 

17.66 

0.75 

93 

25 

13 

5 

1 

0 

22 

875 

19.4 

2.2 

12.50 

0.76 

154 

39 

15 

5 

5 

0 

23 

733 

28.1 

1.0 

14.08 

0.91 

72 

45 

16 

7 

3 

0 

460 

22.1 

2.2 

15.20 

0.96 

54 

37 

15 

7 

2 

3 

25 

380 

26.8 

0.9 

5.82 

0.85 

42 

17 

4 

4 

1 

3 

26 

593 

24.1 

1.9 

6.58 

0.74 

43 

14 

4 

0 

0 

3 

27 

815 

22.4 

1.2 

16.12 

0.84 

87 

34 

8 

7 

4 

3 

28 

1171 

27.2 

0.8 

11.53, 

0.87 

123 

57 

24 

4 

5 

1 

29 

431 

21.2 

1.3 

12.00 

0.73 

34 

16 

7 

1 

2 

0 

30 

580 

22.0 

1.4 

13.82 

0.83 

32 

41 

8 

0 

2 

0 

31 

550 

18.8 

2.2 

14.00 

0.75 

45 

17 

8 

4 

1 

1 

32 

793 

24.4 

1.9 

10.60 

0.69 

95 

20 

9 

2 

0 

0 

33 

92  7 

19.9 

1.1 

15.42 

0.83 

129 

42 

10 

7 

4 

3 

34 

513 

20.3 

1.5 

9.08 

0.72 

73 

25 

3 

1 

0 

0 

35 

319 

27.2 

1.0 

4.08 

0.68 

15 

6 

1 

2 

0 

0 

36 

590 

22.4 

1.4 

8.23 

0.81 

66 

24 

11 

3 

3 

0 

37 

723 

29.4 

1.0 

7.28 

0.69 

43 

8 

5 

1 

3 

1 

38 

1152 

25.5 

1.9 

7.50 

0.71 

78 

19 

8 

3 

3 

0 

39 

306 

22.2 

0.  7 

4.90 

0.61 

28 

13 

0 

1 

0 

0 

40 

457 

19.5 

1.6 

13.74 

0.63 

23 

5 

3 

1 

1 

0 

41 

1258 

39.4 

0.2 

1.90 

0.47 

33 

9 

1 

1 

0 

0 

42 

590 

43.7 

0.  3 

0.44 

0.32 

0 

0 

0 

0 

0 

0 

43 

418 

43.9 

0.4 

0.68 

0.39 

1 

0 

0 

0 

0 

0 

44 

901 

38.9 

1.2 

2.40 

0.49 

8 

3 

1 

0 

0 

0 

45 

181 

12.3 

1.0 

3.94 

0.52 

15 

0 

0 

0 

0 

0 

46 

419 

35.7 

1.0 

4.24 

0.54 

3 

4 

0 

0 

0 

0 

47 

582 

28.4 

1.6 

3.70 

0.58 

14 

9 

1 

0 

0 

0 

48 

396 

25.5 

0.  7 

1.06 

0.50 

7 

4 

1 

0 

0 

0 

49 

444 

38.8 

1.4 

4.20 

0.58 

16 

4 

1 

0 

0 

0 

50 

319 

16.5 

3.4 

4.  34 

0.57 

17 

2 

2 

0 

0 

0 

51 

1316 

30.7 

0.5 

3.64 

0.45 

22 

1 

1 

0 

0 

0 

52 

436 

22.9 

1.3 

4.35 

0.54 

13 

0 

1 

0 

0 

0 

Table  B30 


Dy.';?mlcs  Data  for  Standard  CJ5  with  Rated  Payload 
Over  Traverse  Test  Course 


rms  Absorbed  Cargo  No.  of  Acceleration  Peaks 


Terrain 

Unit 

Distance 

ft 

Speed 

mph 

Elevation 

In 

Power 

watts 

nas 

£ 

>1-1 

in  Between 
5 >1.5-2  >2 

Range  Indicated 
-2.5  >2.5-3  >3-A 

>A 

1 

A055 

A1.6 

0.2 

0.A3 

0.38 

23 

3 

0 

0 

0 

0 

2 

590 

A1.9 

0.3 

0.27 

0.32 

2 

0 

0 

0 

0 

0 

3 

A16 

A7.5 

O.A 

0.A7 

0.39 

A 

1 

0 

0 

0 

0 

A 

1037 

A2.6 

0.2 

0.6A 

0.A3 

15 

A 

2 

0 

0 

0 

5 

73A 

A3. 9 

0.1 

O.AA 

O.AA 

6 

1 

0 

0 

0 

0 

6 

8A5 

A2.A 

0.2 

0.50 

0.3A 

7 

0 

0 

0 

0 

0 

7 

725 

A3.0 

0.1 

0.69 

0.38 

8 

1 

0 

0 

0 

0 

8 

555 

Al.l 

0.2 

0.79 

0.50 

12 

2 

0 

0 

0 

0 

9 

313 

23.2 

1.3 

A. 18 

0.A2 

5 

0 

0 

0 

0 

0 

10 

A 72 

AO. 2 

0.2 

0.39 

0.38 

7 

0 

0 

0 

0 

0 

11 

809 

AA.3 

0.1 

0.A3 

0.36 

0 

0 

0 

0 

0 

0 

12 

A32 

18.9 

2.3 

5.88 

0.53 

22 

2 

0 

0 

1 

0 

13 

557 

36.5 

0.3 

1.A2 

0.A5 

11 

0 

0 

0 

0 

0 

lA 

387 

25. A 

0.8 

2.35 

0.51 

18 

A 

0 

0 

0 

0 

15 

596 

15.9 

2.6 

8.72 

0.66 

58 

13 

A 

2 

0 

0 

16 

1070 

2A.0 

1.0 

5.87 

0.63 

76 

3A 

10 

1 

2 

0 

17 

617 

26.6 

0.8 

7.62 

0.6A 

38 

7 

3 

0 

0 

0 

18 

1A86 

21. A 

2.1 

6.96 

0.59 

80 

18 

6 

1 

1 

0 

19 

897 

3A.1 

0.9 

3.99 

0.57 

37 

10 

0 

0 

0 

0 

20 

A29 

2A.0 

1.0 

5.AA 

0.67 

37 

7 

2 

1 

1 

0 

21 

568 

13.3 

1.8 

15.96 

0.68 

78 

13 

5 

2 

0 

0 

22 

875 

15.3 

2.2 

1A.13 

0.61 

82 

17 

5 

0 

1 

2 

23 

733 

22.5 

1.0 

11. 7A 

0.69 

5A 

lA 

3 

1 

2 

0 

2A 

A60 

17. A 

2.2 

9.28 

0.65 

50 

6 

0 

0 

0l 

0 1 

25 

380 

20.9 

0.9 

6.10 

0.62 

A2 

6 

3 

0 

0 

0 

26 

593 

20.8 

1.9 

12.00 

0.71 

59 

12 

3 

2 

1 

0 

27 

815 

29.3 

1.2 

10.30 

0.67 

85 

20 

A 

2 

0 

0 

28 

1171 

2A.3 

0.8 

8.88 

0.65 

92 

20 

5 

2 

2 

0 

29 

A31 

17.3 

1.3 

11.  3A' 

0.65 

A2 

12 

1 

0 

0 

0 

30 

580 

20.1 

l.A 

12.  A9 

0.73 

69 

18 

3 

2 

2 

0 

31 

550 

16.2 

2.2 

13.88 

0.67 

35 

11 

A 

3 

0 

0 

32 

793 

25.2 

1.9 

11.69 

0.68 

78 

17 

5 

2 

1 

0 

33 

927 

17.7 

1.1 

11.  A9 

0.68 

135 

20 

9 

1 

1 

0 

3A 

513 

15.2 

1.5 

10.  A5 

0.66 

5A 

5 

A 

1 

0 

0 

35 

319 

32.5 

1.0 

1.86 

0.59 

9 

2 

0 

0 

0 

0 

36 

590 

21.0 

l.A 

11. 5A 

0.72 

66 

17 

7 

0 

0 

0 

37 

723 

26.0 

1.0 

9.1A 

0.65 

38 

7 

1 

2 

3 

0 

38 

1152 

25.1 

1.9 

7.31 

0.59 

A8 

12 

3 

0 

0 

1 

39 

306 

23.2 

0.7 

3.50 

0.52 

15 

0 

0 

0 

0 

0 

AO 

A57 

21.5 

1.6 

8.20 

0.58 

25 

8 

2 

1 

0 

0 

A1 

1258 

39.0 

0.2 

0.93 

0.A5 

19 

6 

0 

0 

0 

0 

A2 

590 

A3. 7 

0.3 

0.3A 

0.35 

0 

0 

0 

0 

0 

0 

A3 

A18 

36.0 

0.  A 

0.58 

0.39 

0 

0 

0 

0 

0 

0 

AA 

901 

32.3 

1.2 

1.9A 

0.A3 

A 

2 

0 

0 

0 

0 

A5 

181 

11.8 

1.0 

A.  82 

0.59 

8 

1 

1 

0 

0 

0 

A6 

A 19 

35.3 

1.0 

1.A8 

0.50 

2 

0 

0 

0 

0 

0 

A7 

582 

26. 1 

1.6 

A. 00 

0.55 

16 

1 

0 

0 

0 

0 

A8 

396 

2A.6 

0.7 

1.21 

0.A8 

6 

0 

0 

0 

0 

/> 

A9 

AAA 

3A.A 

l.A 

3.55 

0.56 

12 

2 

0 

0 

0 

0 

50 

319 

17.7 

3.  A 

6.6A 

0.59 

10 

2 

1 

0 

0 

0 

51 

1316 

35.2 

0.5 

5.80 

0.A9 

15 

5 

1 

0 

2 

0 

52 

A 36 

2A.8 

1.3 

10. 3A 

0.59 

6 

3 

2 

0 

0 

0 

Table  B31 


Dynamlca  Data  for  Standard  Scout  with  itated  Payload 
Over  Treverse  Test  Course 


I 


r- 


I 

1 


i 


i 


Terrain 

Unit 

Distance 

ft 

Speed 

mnh 

rms 

Elevation 

In 

Absorbed 

Power 

watts 

Cargo 

rms 

g 

No 

in 

>1-1.5  : 

. of  Acceleration  Peaks 
Between  Range  Indicated 

rT!3^>2-i.5  >2.i-3  >3-4 

>4 

1 

4055 

42.8 

0.2 

0.42 

0.36 

19 

11 

2 

0 

1 

0 

2 

590 

42.4 

0.3 

0.27 

0.36 

1 

0 

0 

0 

0 

0 

3 

416 

46.0 

0.4 

0.42 

0.33 

0 

0 

0 

0 

0 

0 

0, 

1037 

43.9 

0.2 

0.36 

0.31 

0 

0 

0 

0 

0 

0 

5 

734 

43.2 

0.1 

0.26 

0.30 

0 

0 

0 

0 

0 

0 

6 

845 

43.7 

0.2 

0.32 

0.31 

2 

0 

0 

0 

0 

0 

7 

725 

43.4 

0.1 

1.12 

0.29 

1 

0 

0 

0 

0 

0 

8 

555 

41.1 

0.2 

- 

- 

- 

- 

- 

- 

9 

313 

26.7 

1.3 

4.84 

0.53 

12 

2 

0 

2 

1 

0 

10 

472 

35.8 

0.2 

0.36 

0.33 

0 

0 

0 

0 

0 

0 

11 

809 

43.8 

0.1 

0.13 

0.31 

1 

1 

0 

0 

0 

0 

12 

432 

14.4 

2.3 

2.56 

0.54 

15 

3 

2 

0 

1 

1 

13 

557 

31.1 

0.3 

1.88 

0.42 

7 

7 

0 

0 

0 

0 

14 

387 

30.0 

0.8 

5.02 

0.66 

16 

6 

1 

2 

0 

1 

15 

596 

27.3 

2.6 

11.56 

0.82 

61 

27 

10 

5 

3 

1 

16 

1070 

25.3 

1.0 

7.48 

0.72 

111 

33 

17 

8 

3 

1 

17 

617 

27.7 

0.8 

5.75 

0.60 

55 

13 

4 

3 

0 

0 

18 

1486 

22.5 

2.1 

4.14 

0.61 

133 

43 

19 

6 

1 

0 

19 

897 

31.2 

0.9 

2.67 

0.56 

60 

13 

7 

1 

2 

0 

20 

429 

28.7 

1.0 

3.40 

0.69 

36 

17 

4 

1 

3 

1 

21 

568 

14.6 

1.8 

11.51 

0.72 

79 

26 

12 

4 

4 

1 

22 

875 

16.9 

2.2 

9.94 

0.71 

121 

41 

20 

15 

6 

0 

23 

733 

24.2 

1.0 

5.63 

0.69 

79 

19 

9 

6 

4 

0 

24 

460 

20.6 

2.2 

7.45 

0.74 

63 

16 

11 

6 

1 

1 

25 

380 

23.1 

0.9 

3.84 

0.62 

32 

12 

0 

3 

0 

1 

26 

593 

20.8 

1.9 

5.29 

0.62 

56 

16 

6 

5 

1 

0 

27 

815 

19.4 

1.2 

5.97 

0.66 

116 

21 

16 

7 

3 

0 

28 

1171 

26.0 

0.8 

4.32- 

0.71 

130 

42 

19 

7 

3 

0 

29 

431 

17.9 

1.3 

8.46 

0.71 

46 

13 

15 

1 

2 

0 

30 

580 

20.8 

1.4 

6.85 

0.70 

76 

26 

6 

4 

1 

0 

31 

550 

16.7 

2.2 

10.16 

0.74 

85 

22 

9 

5 

5 

0 

32 

793 

22.2 

1.9 

6.06 

0.c5 

93 

22 

11 

5 

2 

0 

33 

927 

16.  3 

1.1 

9.  74 

0.77 

156 

45 

9 

9 

1 

1 

34 

513 

19.2 

1.5 

5.84 

0.74 

72 

23 

6 

7 

2 

0 

35 

319 

28.6 

1.0 

2.68 

0.61 

14 

3 

0 

1 

0 

0 

36 

590 

23.7 

1.4 

6.66 

0.79 

84 

28 

16 

1 

3 

1 

37 

723 

24.7 

1.0 

4.80 

0.62 

62 

11 

3 

5 

2 

1 

38 

1152 

26.5 

1.9 

5.77 

0.63 

84 

20 

7 

4 

2 

0 

39 

306 

23.7 

0.7 

2.94 

0.59 

17 

4 

4 

0 

0 

0 

40 

457 

14.8 

1.6 

3.23 

0.54 

31 

3 

1 

1 

2 

0 

41 

1258 

40.5 

0.2 

0.94 

0.48 

23 

3 

1 

0 

1 

1 

42 

590 

44.7 

0.3 

0.30 

0.36 

0 

0 

0 

0 

0 

0 

43 

418 

41.9 

0.4 

0.66 

0.41 

7 

2 

0 

2 

0 

0 

44 

901 

38.2 

1,2 

1.79 

0.46 

9 

5 

5 

0 

0 

0 

45 

181 

10.1 

1.0 

3.36 

0.56 

16 

2 

1 

0 

0 

0 

46 

419 

36.6 

1.0 

1.16 

0.52 

12 

4 

0 

1 

0 

0 

47 

582 

26.5 

1.6 

6.44 

0.68 

31 

8 

4 

4 

2 

0 

48 

396 

30.7 

0.7 

1.08 

0.55 

18 

4 

4 

0 

1 

0 

49 

444 

31.2 

1 4 

3.10 

0.64 

25 

10 

3 

1 

0 

0 

50 

319 

12.5 

3.4 

2.06 

0.49 

13 

0 

2 

1 

0 

0 

51 

1316 

31.4 

0.5 

1.94 

0.47 

19 

4 

4 

1 

0 

0 

52 

436 

25.6 

1.3 

10.  34 

0.80 

14 

13 

6 

3 

3 

2 

• Dashes  indicate  that  no  data  were  collected  as  a result  of  instrumentation  failures 


Table  B32 


Dynamics  Data  for  High  Performance  Raacharger  with  Rated  Payload 
Over  Traverse  Test  Course 


rms 


Absorbed  Cargo 


No.  of  Acceleration  Peaks 


Terrain 

Unit 

Distance 

ft 

Speed 

mph 

Elevation 

in 

Power 

watts 

nae 

- ^8 

>1-1. 

in  Between  Ranee  Indicated 
5 >1.5-2  >2-2.5  >2.5-3  >3-4 

>4 

1 

4055 

44.0 

0.2 

0.51 

0.41 

30 

11 

1 

2 

0 

1 

2 

590 

43.3 

0.3  t 

. 0,43 

0,38 

1 

0 

0 

0 

0 

0 

3 

416 

43.2 

0.4 

0.50 

0.44 

4 

0 

0 

0 

0 

0 

4 

1037 

50.2 

0.2 

1.23 

0.42 

26 

4 

1 

0 

0 

0 

5 

734 

45.5 

0.1 

0.57 

0.39 

6 

0 

0 

0 

0 

0 

6 

845 

48.0 

0.2 

0.34 

0.33 

2 

0 

0 

0 

0 

0 

7 

725 

45.0 

0.1 

1.02 

0.39 

9 

1 

0 , 

0 

0 

0 

8 

555 

47.3 

0.2 

0.35 

0.35 

2 

0 

0 

0 

0 

0 

9 

313 

23.7 

1.3 

2.93 

0.76 

6 

2 

4 

2 

1 

2 

10 

472 

39.7 

0.2 

0.69 

0.39 

1 

0 

0 

0 

0 

0 

11 

809 

44.5 

0.1 

0.24 

0.37 

0 

0 

1 

0 

0 

0 

12 

432 

21.7 

2.3 

8.60 

0.59 

28 

4 

0 

0 

1 

0 

13 

557  ' 

38.8 

0.3 

3.34 

0.50 

16 

4 

1 

0 

0 

0 

14 

387 

32.6 

0.8 

5.49 

0.68 

20 

3 

0 

1 

1 

0 

15 

596 

17.5 

2.6 

16.32 

0.87 

80 

29 

16 

3 

5 

3 

16 

1070 

28.3 

1.0 

9.63 

0.75 

101 

46 

15 

5 

8 

2 

17 

617 

30.9 

. 0.8 

7.54 

0.66 

43 

22 

5 

3 

0 

0 

18 

1486 

25.7 

2.1 

9.88 

0.80 

172 

61 

17 

6 

6 

4 

19 

897 

43.1 

0.9 

10.89 

0.82 

79 

28 

8 

8 

5 

0 

20 

429 

33.2 

1.0 

8.26 

6.89 

39 

19 

6 

1 

3 

0 

21 

568 

15.0 

1.8 

17.62 

0.81 

79 

30 

10 

6 

4 

1 

22 

875 

20.6 

2.2 

20.10 

0.85 

110 

37 

26 

8 

4 

2 

23 

733 

28.4 

1.0 

17.97 

0.85 

113 

53 

13 

5 

1 

3 

24 

460 

24.9 

2.2 

21.39 

0.89 

92 

37 

20 

11 

1 

0 

25 

380 

24.0 

0.9 

11.26 

0.72 

50 

18 

3 

0 

1 

1 

26 

593 

27.0 

1.9 

7.58 

0.80 

57 

20 

6 

2 

2 

4 

27 

815 

23.6 

1.2 

19.46 

0.88 

203 

76 

1 

5 

5 

3 

28 

1171 

30.6 

0.8 

9. 60 

0.82 

116 

44 

21 

9 

3 

2 

29 

431 

20.7 

1.3 

19.95 

0.93 

52 

22 

15 

3 

5 

2 

30 

580 

25.5 

1.4 

15.48 

0.80 

237 

32 

4 

2 

0 

0 

31 

550 

17.5 

2.2 

17.35 

0.79 

73 

24 

6 

3 

3 

1 

32 

793 

25.8 

1.9 

15.05 

0.86 

110 

36 

21 

11 

6 

3 

33 

927 

20.0 

1.1 

15.28 

0.86 

164 

62 

18 

11 

4 

1 

34 

513 

18.6 

1.5 

11.32 

0.80 

72 

17 

9 

6 

3 

0 

35 

319 

29.4 

1.0 

3.28 

0.63 

15 

5 

2 

0 

0 

0 

36 

590 

27.2 

1.4 

10.64 

0.82 

82 

28 

5 

5 

1 

1 

37 

723 

31.6 

1.0 

10.22 

0.83 

111 

26 

8 

6 

1 

1 

38 

1152 

30.3 

1.9 

12.68 

0.  78 

114 

43 

i.2 

3 

2 

3 

39 

306 

24.8 

0.7 

5.72 

0.70 

22 

9 

1 

0 

0 

0 

40 

457 

21.8 

1.6 

11.38 

0.69 

34 

7 

4 

1 

1 

0 

41 

1258 

42.1 

0.2 

1.84 

0.54 

38 

9 

3 

1 

0 

3 

42 

590 

44.2 

0.3 

0.56 

0.38 

1 

0 

0 

0 

0 

0 

43 

418 

46.0 

0.4 

0.68 

0.50 

2 

1 

0 

0 

0 

0 

44 

901 

43.0 

1.2 

3.59 

0.61 

27 

3 

1 

2 

0 

2 

45 

181 

13.7 

1.0 

4.86 

0.69 

17 

3 

2 

2 

0 

0 

46 

419 

41.4 

1.0 

2.62 

0.70 

15 

3 

1 

1 

0 

0 

47 

582 

28.8 

1.6 

9.67 

0.73 

11 

9 

4 

3 

2 

0 

48 

396 

29.7 

0.7 

1.18 

0.59 

16 

5 

0 

0 

0 

0 

49 

444 

40.9 

1.4 

4.80 

0.70 

31 

6 

3 

0 

0 

C 

50 

319 

18.9 

3.4 

6.14 

0.58 

16 

1 

1 

0 

0 

0 

51 

1316 

37.1 

0.5 

4.60 

0.5h 

39 

11 

4 

1 

0 

0 

52 

436 

26.1 

1.3 

14.56 

0.72 

20 

6 

4 

1 

0 

0 

Table  B33 


Dynamics  Data  for  High  Performance  Blazer  with  Rated  Payload 
Over  Traverse  Test  Course 


I 


k 


1 


i 

I 


I 

I 

f 

t 


I 


I 


f 


I 


Terrain 

Unit 

Distance 

ft 

Speed 

mph 

rms 

El evatlon 
in 

Absorbed 

Power 

watts 

Cargo 

rms 

K 

No.  of  Acceleration  Peaks 
in  Between  Range  Indicated 
>1-1.5  >1.5-2  >2-2".5  >2.5-3  >3-4 

>4 

1 

4055 

46.0 

0.2 

0.68 

0.41 

30 

8 

2 

1 

1 

0 

2 

590 

49.1 

0.3 

0.58 

0.33 

0 

0 

0 

0 

0 

0 

3 

416 

52.8 

0.4 

0.62 

0.34 

0 

0 

0 

0 

0 

0 

4 

1037 

49.1 

0.2 

1.60 

0.36 

14 

1 

0 

0 

0 

0 

5 

734 

47.2 

0.1 

0.68 

0.41 

12 

0 

0 

0 

0 

0 

6 

845 

47.2 

0.2 

0.80 

0.31 

4 

3 

1 

0 

0 

0 

7 

725 

49.0 

0.1 

1.00 

0.40 

9 

2 

0 

0 

0 

0 

8 

555 

49.8 

0.2 

0.74 

0.39 

9 

4 

1 

0 

0 

0 

9 

313 

26.0 

1.3 

3.00 

0.62 

7 

2 

0 

1 

2 

0 

10 

472 

36.6 

0.2 

0.58 

0.39 

4 

0 

0 

0 

0 

0 

11 

809 

47.6 

0.1 

0.26 

0.31 

0 

0 

0 

0 

0 

0 

12 

432 

22.3 

2.3 

5.34 

0.57 

19 

3 

0 

0 

0 

0 

13 

557 

34.5 

0.3 

2.52 

0.43 

3 

2 

0 

.0 

0 

0 

14 

387 

30.7 

0.8 

10.10 

0.79 

12 

5 

1 

3 

0 

0 

15 

596 

16.9 

2.6 

13.88 

0.71 

74 

19 

7 

2 

0 

0 

16 

1070 

28.7 

1.0 

9.22 

0.74 

72 

26 

11 

8 

1 

2 

17 

617 

33.9 

0.8 

9.18 

0.72 

46 

9 

5 

2 

2 

1 

X 

18 

1486 

27.2 

2.1 

11.06 

0.73 

116 

40 

9 

6 

2 

0 

19 

897 

40.8 

0.9 

7.44 

0.74 

39 

15 

11 

3 

0 

1 

20 

429 

37.5 

1.0 

7.60 

0.73 

41 

16 

1 

0 

0 

0 

21 

568 

18.3 

1.8 

25.70 

1.00 

80 

32 

16 

5 

7 

5 

22 

875 

20.4 

2.2 

24.90 

0.91 

120 

41 

21 

7 

6 

4 

23 

733 

29.1 

1.0 

21.75 

0.97 

78 

36 

14 

7 

4 

5 

24 

460 

24.5 

2.2 

20.80 

0.87 

74 

39 

7 

3 

2 

1 

25 

380 

30. 5 

0.9 

7.38 

0.70 

45 

9 

4 

0 

0 

1 

26 

593 

24.7 

1.9 

9.80 

0.80 

34 

17 

12 

2 

3 

1 

27 

315 

24.2 

1.2 

18.74 

0.82 

82 

43 

13 

2 

1 

1 

28 

1171 

31.7 

0.6 

13.79 

0.94 

117 

44 

22 

7 

1 

1 

29 

431 

22.1 

1.3 

22.54' 

0.90 

52 

27 

15 

2 

2 

2 

30 

580 

24.7 

1.4 

17.64 

0.87 

86 

45 

7 

3 

2 

1 

31 

550 

19.1 

2.2 

25,05 

0.85 

68 

26 

12 

5 

2 

1 

32 

793 

75.0 

1.9 

15.97 

0.79 

97 

45 

11 

2 

0 

0 

33 

927 

20.5 

1.1 

23.05 

0.93 

150 

46 

23 

7 

3 

5 

34 

513 

22.7 

1.5 

13.14 

0.81 

64 

18 

7 

3 

2 

0 

35 

319 

31.  1 

1.0 

5.48 

0.75 

27 

6 

1 

1 

1 

0 

36 

590 

25.1 

1.4 

17.85 

0.90 

69 

27 

14 

3 

1 

1 

37 

723 

30.4 

1.0 

6.84 

0.74 

46 

16 

5 

1 

2 

0 

38 

1152 

29.4 

1.9 

14.11 

0.71 

65 

23 

8 

2 

0 

0 

39 

306 

23.2 

0.: 

5.05 

0.62 

25 

4 

1 

0 

1 

0 

40 

457 

22.6 

1.6 

12.30 

0.60 

25 

5 

3 

0 

1 

0 

41 

1258 

41.6 

0.2 

1.82 

0.49 

24 

S 

5 

0 

1 

1 

42 

590 

47.3 

0.3 

0.44 

0.35 

0 

0 

0 

0 

0 

0 

43 

418 

47.5 

0.4 

0.74 

0.41 

1 

2 

0 

0 

0 

0 

44 

901 

43.9 

1.2 

3.  CO 

0.57 

10 

5 

2 

0 

0 

0 

45 

181 

12.1 

1.0 

7.74 

0.57 

12 

0 

0 

0 

0 

0 

46 

419 

39.7 

1.0 

5.72 

0.69 

4 

5 

2 

0 

1 

0 

47 

582 

29.6 

1.6 

8.14 

0.68 

19 

7 

2 

1 

2 

0 

48 

396 

27.8 

0.7 

1.85 

0.61 

14 

4 

2 

0 

0 

0 

49 

444 

40.9 

1.4 

5.96 

0.77 

21 

8 

1 

0 

1 

0 

50 

319 

19.3 

3.4 

5.88 

0.61 

12 

4 

0 

1 

1 

0 

51 

1316 

33.0 

0.5 

83 

0.53 

24 

4 

4 

2 

0 

0 

52 

436 

27.0 

1.3 

51 

0.6U 

12 

2 

2 

0 

0 

0 

I 


Table  B34 


Dynamics  Data  for  High  Performance  CJ5  with  Rated  Payload 
Over  Traverse  Test  Course 


Terrain 

Unit 

Distance 

ft 

Speed 

iipb 

rms 

Elevation 

in 

Absorbed 

Power 

watts 

Cargo 

rma 

S 

>1-1. 

No.  of  Acceleration  Peaks 
in  Between  Range  Indicated 

5 >1.5-2  >2-2^. 5 >2.5-3  >3-4 

>4 

1 

4055 

41,6 

0.2 

0.78 

0.42 

44 

7 

4 

2 

1 

0 

2 

590 

41.1 

0.3 

0.46 

0.36 

0 

0 

0 

0 

0 

0 

3 

416 

43.9 

0.4 

0.78 

0.41 

7 

0 

0 

0 

0 

0 

t. 

1037 

43.9 

0.2 

0.72 

0.38 

8 

0 

0 

0 

0 

0 

5 

734 

42.1 

0.1 

0.60 

0.41 

12 

0 

0 

0 

0 

0 

6 

845 

40.6 

0.2 

0.51 

0.35 

5 

0 

0 

0 

0 

0 

7 

725 

43.0 

0.1 

0.88 

0.43 

21 

1 

0 

0 

0 

0 

8 

555 

43.5 

0.2 

0.48 

0.33 

0 

0 

0 

0 

0 

0 

9 

313 

27.7 

1.3 

1.86 

0.53 

11 

2 

0 

0 

, 0 

0 

10 

472 

39.7 

C.2 

0.80 

0.42 

7 

1 

0 

0 

0 

0 

11 

809 

43.8 

0.1 

0.52 

0.41 

10 

0 

0 

0 

0 

0 

12 

432 

21.8 

2.3 

3.42 

0.63 

49 

7 

0 

0 

0 

13 

557 

39.2 

0.3 

2.86 

0.68 

39 

8 

4 

2 

1 

0 

U 

387 

31.1 

0.8 

3.08 

0.67 

20 

8 

0 

3 

1 

0 

15 

596 

21.7 

2.6 

11.74 

1.01 

81 

38 

15 

7 

6 

3 

16 

1070 

32.7 

1.0 

ft  C/S 
J • J\J 

0.94 

207 

43 

21 

9 

11 

3 

17 

617 

33.1 

0.8 

7.38 

0.80 

49 

12 

8 

2 

3 

0 

18 

1486 

25.5 

2.1 

8.20 

0.80 

129 

50 

14 

5 

4 

5 

19 

897 

36.4 

0.9 

7.32 

0.90 

72 

32 

4 

4 

5 

3 

20 

429 

29.6 

1.0 

7.06 

0.91 

34 

12 

2 

2 

4 

1 

21 

568 

15.6 

1.8 

17.56 

0.85 

111 

33 

13 

9 

5 

0 

22 

875 

20.0 

2.2 

11.70 

0.82 

134 

51 

26 

6 

4 

1 

23 

733 

26.2 

1.0 

10.16 

0.89 

66 

37 

10 

4 

4 

1 

24 

460 

23.2 

2.2 

10.88 

0.94 

69 

32 

9 

5 

5 

0 

25 

380 

25.2 

0.9 

4.92 

0.72 

47 

15 

3 

1 

1 

0 

26 

593 

23.8 

1.9 

14.00 

1.01 

63 

30 

17 

5 

5 

2 

27 

815 

22.2 

1.2 

10.82 

0.95 

105 

39 

24 

11 

Q 

3 

28 

1171 

29.6 

0.8 

11.00 

0.99 

107 

65 

15 

12 

7 

7 

29 

431 

20.0 

1.3 

10.30 

0.95 

60 

19 

18 

8 

5 

0 

30 

580 

23.3 

1.4 

10.18 

0.99 

80 

37 

8 

7 

4 

3 

31 

550 

22.1 

2.2 

11.96 

0.88 

69 

38 

14 

6 

4 

2 

32 

793 

26.1 

l.S 

11.53 

0.97 

107 

54 

15 

5 

9 

4 

33 

927 

18.9 

1.1 

12.80 

1.01 

177 

90 

41 

21 

4 

5 

34 

513 

20.2 

1.5 

10.34 

0.89 

92 

29 

14 

5 

1 

0 

35 

319 

29.0 

1.0 

2.28 

0.93 

25 

8 

2 

0 

0 

0 

36 

590 

22.0 

1.4 

9.26 

1.08 

64 

37 

11 

4 

5 

3 

37 

723 

27.4 

1.0 

6.00 

0.93 

25 

4 

5 

3 

1 

0 

33 

1152 

25.6 

1.9 

9.30 

0.69 

101 

21 

7 

1 

2 

0 

39 

306 

20.9 

0.7 

3.54 

0.62 

30 

2 

0 

0 

1 

0 

40 

457 

19.1 

1.6 

11.10 

0.73 

26 

7 

3 

3 

1 

1 

41 

1258 

38.6 

0.2 

1.38 

0.55 

35 

9 

4 

0 

0 

0 

42 

590 

44.2 

0.3 

0.44 

0.35 

0 

0 

0 

0 

0 

0 

43 

418 

40.7 

0.4 

0.72 

0.44 

4 

1 

0 

0 

0 

0 

44 

901 

40.2 

1.2 

3.02 

0.30 

12 

1 

3 

2 

0 

0 

45 

181 

14.9 

1.0 

4.84 

0.91 

18 

5 

4 

0 

0 

0 

46 

419 

39.1 

1.0 

3.10 

0.93 

6 

1 

2 

1 

0 

0 

47 

532 

30.8 

1.6 

9.37 

0.94 

94 

6 

5 

1 

3 

0 

48 

396 

29.4 

0.7 

1.72 

0.59 

12 

4 

1 

0 

0 

0 

49 

444 

37.9 

1.4 

4.82 

0.84 

21 

12 

0 

0 

1 

0 

50 

21.5 

3.4 

7.. 50 

0.91 

12 

3 

3 

0 

0 

0 

51 

Ij*^ 

36.0 

0.5 

4.40 

0.78 

30 

11 

6 

7 

0 

0 

52 

436 

28.3 

1.3 

10.26 

0.88 

12 

5 

6 

3 

1 

0 

Table  B35 


Dynamics  Data  for  High  Perfcnaance  Scout  with  Rated  Payload 
Over  Traverse  Test  Course  . • 


Tins  Absorbed  Cargo  No.  of  Acceleration  Peaks 


Terrain 

Unit 

Distance 

ft 

Speed 

moh 

Elevation 

in 

Power 

watts 

rms 

>1-1. 

in  Between  Range 
5 >1.5-2  >2-2.5 

indicated 
>2.5-3  >3-4 

>4 

1 

4055 

45.0 

0.2 

0.46 

0.40 

57 

13 

2 

0 

0 

0 

2 

590 

46.3 

0.3 

0.38 

0.35 

0 

0 

0 

0 

0 

0 

3 

416 

43.2 

0.4 

0.44 

0.36 

3 

0 

0 

0 

0 

0 

A 

1037 

42.6 

0.2 

0,72 

0.36 

15 

0 

0 

0 

0 

0 

5 

734 

43.2 

0.1 

0.28 

0.43 

22 

0 

0 

6 

0 

0 

6 

845 

44.3 

0.2 

0.38 

0.35 

11 

0 

0 

0 

0 

0 

7 

725 

45.0 

0.1 

0.60 

0.37 

12 

0 

0 

0 

0 

0 

8 

555 

47.3 

0.2 

0.24 

0.27 

0 

0 

0 

0 

0 

0 

9 

313 

25.4 

1.3 

1.42 

0.55 

16 

5 

1 

2 

0 

0 

10 

472 

40.2 

0.2 

0.56 

0.53 

48 

7 

0 

0 

0 

0 

11 

809 

52.1 

0.1 

0.16 

0.38 

5 

0 

0 

0 

0 

0 

12 

432 

19.1 

2.3 

4.00 

0.65 

70 

12 

6 

1 

0 

0 

13 

557 

37.2 

0.3 

2.42 

0.45 

13 

1 

0 

0 

0 

0 

14 

387 

31.4 

0.8 

4.82 

0.75 

40 

7 

7 

3 

3 

0 

15 

596 

20.5 

2.6 

10.32 

0.82 

104 

37 

14 

5 

3 

1 

16 

1070 

31.9 

1.0 

7.71 

0.78 

133 

45 

15 

9 

4 

2 

17 

617 

31.6 

0.8 

11.34 

0.75 

74 

23 

12 

2 

1 

1 

18 

1486 

27.4 

2.1 

7.10 

0.73 

205 

47 

11 

6 

4 

1 

19 

897 

38.7 

0.9 

11.37 

0.77 

94 

18 

17 

3 

2 

1 

20 

429 

31.1 

1.0 

5.24 

0.76 

40 

12 

7 

3 

1 

0 

21 

568 

14.3 

1.8 

16.62 

0.85 

121 

57 

1/ 

3 

5 

2 

22 

875 

19.4 

2.2 

9.58 

0.77 

158 

48 

16 

7 

3 

0 

23 

733 

27.5 

1.0 

8.96 

0,82 

98 

36 

12 

8 

3 

0 

24 

460 

17.2 

2.2 

11,40 

0.81 

94 

34 

7 

4 

2 

0 

25 

380 

28.8 

0.9 

7.60 

0.83 

62 

16 

8 

2 

3 

0 

26 

593 

24.4 

1.9 

10.48 

0.77 

103 

25 

5 

2 

5 

0 

27 

815 

21.3 

1.2 

9,72 

0.81 

137 

51 

12 

7 

4 

0 

28 

1171 

31.7 

0.8 

8.38 

0.79 

133 

52 

17 

10 

2 

1 

29 

431 

21.0 

1.3 

12.88 

0,76 

68 

25 

3 

4 

1 

1 

30 

580 

22.0 

1.4 

14.66 

0.82 

125 

44 

11 

5 

2 

0 

31 

550 

13.5 

2.2 

16.74 

0.81 

82 

27 

11 

7 

3 

1 

32 

793 

25.8 

1.9 

12.42 

0.82 

111 

42 

21 

5 

0 

2 

33 

927 

20.1 

1.1 

12.68 

0.91 

184 

59 

20 

10 

7 

3 

34 

513 

21.9 

1.5 

13.64 

0.81 

78 

34 

8 

4 

2 

0 

35 

319 

30.2 

1.0 

2.82 

0.63 

21 

4 

0 

0 

0 

0 

36 

590 

25.8 

1.4 

10.32 

0.83 

101 

34 

10 

2 

1 

0 

37 

723 

30.8 

1.0 

7.34 

0.72 

72 

22 

7 

4 

0 

0 

38 

’152 

30.0 

1.9 

8.65 

0.71 

120 

26 

6 

3 

3 

0 

39 

306 

25.8 

0.7 

3.69 

0.7/ 

38 

9 

4 

3 

1 

0 

40 

457 

19.5 

1.6 

4.48 

0.62 

46 

12 

4 

0 

0 

0 

41 

1258 

41.2 

0.2 

1.35 

0.47 

15 

2 

2 

0 

1 

0 

42 

590 

44.7 

0.3 

0.34 

0.33 

2 

0 

0 

0 

0 

0 

43 

418 

40.7 

0.4 

0.58 

0.41 

2 

2 

0 

0 

0 

0 

44 

901 

42.7 

1.2 

2.60 

0.55 

19 

4 

1 

2 

1 

0 

45 

181 

12.3 

1.0 

8.20 

0.61 

11 

6 

1 

1 

0 

0 

46 

419 

37.1 

1.0 

3.34 

0.69 

12 

4 

2 

0 

1 

1 

47 

582 

29.6 

1.6 

10.44 

0.71 

25 

7 

6 

3 

2 

0 

48 

2d.l 

0.7 

1.83 

0.57 

22 

2 

0 

0 

0 

0 

49 

444 

40.  r 

1.4 

6.11 

0.74 

23 

15 

2 

0 

0 

0 

50 

319 

18.1 

3.4 

6.52 

0.57 

16 

2 

1 

0 

0 

0 

51 

1316 

34.9 

0.5 

2.92 

0.48 

24 

4 

1 

0 

0 

0 

52 

436 

26. 1 

1.3 

6.17 

0.64 

14 

10 

3 

0 

1 

0 

Terrain 

Unit 

Distance 

ft 

Speed 

mph 

RMS 

Elevation 

in. 

Absorbed 

Power 

watts 

Cargo 

rms 

& 

>1-1.5 

No.  of  Acceleration  Peaks 
in  Between  Range  Indicated 
>1.5-2  >2-2.5  >2.5-3  >3-4 

>4 

1 

4055 

41.6 

0.2 

0.72 

0.40 

43 

3 

2 

1 

1 - 

0 

2 

590 

41.5 

0.3 

0.62 

0.74 

2 

0 

0 

0 

0 

0 

3 

416 

45.3 

0.4 

0.46 

0.38 

2 

0 

0 

0 

0 

0 

4 

1037 

44.2 

0.2 

1.44 

0.39 

24 

4 

0 

1 

0 

0 

5 

734 

41.7 

0.1 

0.80 

0.45 

27 

0 

0 

0 

0 

0 

6 

845 

42.7 

0.2 

0.48 

0.35 

8 

0 

0 

0 

0 

0 

7 

725 

44.1 

0.1 

1.00 

0.42 

24 

2 

0 

0 

0 

0 

8 

555 

45.6 

0.2 

0.44 

0.29 

3 

0 

0 

0 

0 

0 

9 

313 

30.5 

1.3 

10.64 

0.77 

7 

5 

5 

2 

3 

0 

10 

472 

46.7 

0.2 

0.66 

0.52 

21 

6 

0 

0 

0 

0 

11 

809 

42.4 

0.1 

0.36 

0.38 

1 

0 

0 

0 

0 

0 

12 

432 

23.6 

2.3 

4.16 

0.67 

52 

7 

1 

0 

0 

0 

13 

557 

38.0 

0.3 

2.30 

0.55 

33 

5 

2 

1 

0 

0 

14 

387 

31.8 

0.8 

8.64 

0.68 

23 

7 

5 

1 

0 

0 

15 

596 

20.1 

2.6 

9.36 

0.82 

112 

37 

11 

0 

2 

0 

16 

1070 

29.7 

1.0 

8.88 

0.73 

138 

39 

18 

8 

1 

0 

17 

617 

33.1 

0.8 

8.40 

0.78 

53 

34 

9 

3 

1 

0 

18 

1486 

27.3 

2.1 

8.94 

0.79 

187 

66 

2S 

6 

0 

0 

19 

897 

36.9 

0.9 

13.92 

0.79 

94 

21 

18 

4 

2 

0 

20 

429 

31.1 

1.0 

9.32 

0.77 

55 

19 

4 

1 

0 

0 

21 

568 

14.3 

1.8 

16.31 

0.81 

128 

41 

20 

3 

1 

0 

22 

875 

19.9 

2.2 

12.97 

0.84 

173 

48 

25 

11 

3 

0 

23 

733 

26.9 

1.0 

9.52 

0.84 

91 

53 

9 

2 

1 

0 

24 

460 

23.6 

2.2 

10.50 

0.83 

91 

39 

15 

1 

0 

0 

25 

380 

27.3 

0.9 

5.30 

0.86 

55 

19 

3 

2 

2 

0 

26 

593 

25.3 

1.9 

11.48 

0.81 

105 

33 

12 

5 

0 

0 

27 

815 

22.6 

1.2 

15.76 

0.81 

126 

33 

17 

7 

2 

1 

28 

1171 

27.9 

0.8 

11.18 

0.77 

102 

38 

19 

3 

0 

0 

29 

431 

24.5 

1.3 

19.09 

0.94 

68 

35 

16 

2 

6 

0 

30 

580 

25.4 

1.4 

11.19 

0.82 

88 

36 

7 

3 

1 

0 

31 

550 

18.4 

2.2 

11.81 

0.80 

74 

28 

8 

0 

3 

0 

32 

793 

23.5 

1.9 

9.37 

0.75 

103 

40 

14 

0 

0 

0 

33 

927 

18.0 

1.1 

11.34 

0.81 

184 

60 

16 

6 

4 

0 

34 

513 

21.0 

1.5 

10.98 

0.82 

91 

31 

4 

2 

2 

0 

35 

31P 

31.1 

1.0 

3.94 

0.70 

18 

5 

1 

0 

0 

0 

36 

390 

24.7 

1.4 

9.22 

0.75 

84 

31 

5 

3 

0 

0 

37 

723 

28.2 

1.0 

7.52 

0.69 

73 

21 

5 

0 

0 

0 

38 

1152 

29.1 

1.9 

9.63 

0.74 

96 

28 

11 

3 

2 

0 

39 

306 

27.8 

0.7 

3.20 

0.61 

30 

1 

0 

0 

0 

0 

40 

457 

26.0 

1.6 

8.46 

0.67 

37 

5 

5 

0 

0 

0 

41 

1258 

39.0 

0.2 

1.74 

0.49 

24 

7 

1 

0 

0 

0 

42 

590 

39.1 

0.3 

0.30 

n.  32 

0 

0 

0 

0 

0 

0 

43 

418 

39.1 

0.4 

0.56 

0.43 

3 

0 

0 

0 

0 

0 

44 

901 

39.9 

1.2 

1. 86 

0.58 

43 

2 

0 

1 

0 

0 

45 

181 

12.6 

1.0 

3.96 

0.64 

18 

2 

0 

0 

0 

0 

46 

419 

38.1 

1.0 

1.52 

0.53 

8 

1 

0 

0 

0 

0 

47 

582 

25.6 

1.6 

3.08 

0.59 

21 

3 

4 

1 

0 

0 

48 

396 

28.1 

0.7 

1.62 

0.61 

21 

2 

1 

0 

1 

0 

49 

444 

35.2 

1.4 

4.42 

0.71 

35 

10 

1 

0 

0 

0 

50 

319 

18.9 

3.4 

4.42 

0.64 

27 

2 

0 

1 

0 

0 

51 

1316 

36.6 

0.5 

2. 10 

0.55 

41 

9 

1 

0 

1 

0 

52 

436 

27.5 

1.3 

8.54 

0.76 

12 

4 

5 

3 

2 

0 

In  accordoace  vlth  Hi  70-2-3,  paragraph  6c(l)(b), 
datad  15  Fflibruar?  1973>  a facalvUe  catalog  card 
in  Library  of  Coograss  fomat  ia  reproduced  below. 
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